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STEEL. CASTINGS 


Intricate castings of various sizes and qualities to suit 
customers requirements are continually produced in the 
Hadfields foundry. 

Special supervision coupled with distinctive workman- 
ship and technical dexterity are embodied in the manufacture 
of Hadfields castings, produced in carbon low alloy, manganese 
and other wear resisting steels, stainless and _ heat resisting 
sceels, 


HADFIELDS LTD... EAST HECLA WORKS, SHEFFIELD, - ENGLAND 
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SOME C.E.G.B. 


rowasuno| G,E.6.B, CHOOSES BAILEY’S VALVES 


BAILEY’S VALVES 


Many of the nation’s major power stations depend upon sluice and reflux valves 
supplied by Sir W. H. Bailey & Company Limited. Backed by more than a 
BIRKENHEAD century’s experience the company provides a standard range of high quality valves 
from 2 to 54-inch bore for pressures up to 150 p.s.i. Advice is gladly given on any 

















BLACKBURN re fo | given on ; 
BOLD special purpose applications and a Special Contracts Department is maintained ‘ 
BRIGHTON to deal with valve schedules on large contracts anywhere in the world. 4 
BRUNSWICK WHARF Engineers and valve users should write for Bailey's ‘Index List’, which outlines the a 
CARMARTHEN BAY full range of the company’s products. 2 
CLYDES MILL a 
DONCASTER : 
DRAKELOW FE 
HACKNEY 54-inch Bailey’s Sluice valve installed at =) 

TONE Hardingstone Power Station. Two 39-inch, 
HARDINGSTO four 42-inch and two 54-inch sluice valves were 
HUDDERSFIELD supplied by Bailey's for this contract. They are 
HAYLE designed for operation by both local and remote 
INCE control. 

A 54-inch Bailey Check valve specified for 

KEADBY a C.E.G.B. Power Station. 
KINGSTON 
LITTLEBROOK 


STELLA NORTH 























STELLA SOUTH Ld * 
THORNHILL $ 
TILBURY 
WAKEFIELD nate eee 
Sir W. H. Bailey & Co. Ltd. * Head Office and Works: Patricroft, Lancashire 
Telephone: Eccles 3487-8-9 Telegrams: Beacon, Eccles 
Selinas Lane, off Whalebone Lane South, Dagenham, Essex’ Tel. : Dominion 2277/8/9 
SLUICE VALVES , REDUCING VALVES . TEST PUMPS . Ce a 
BAIO 
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contracts 


from 
Bristol Aircraft Ltd 


endorse the supremacy of 





VENTILATION 


Time and time again, industrialists large and small call in 
Colt. And for three good reasons. Colt ventilation systems 
depend in the main on internal convection currents—not 
external forces—and are therefore little affected by the 
vagaries of the wind. Colt offer an unparalleled range of 
ventilators. And most important, every Colt recommenda- 
tion is based on a thorough analysis of the building, plant 
and process either from a site survey or drawings. Such 
thoroughness influences firms such as the Bristol Aircraft 
Ltd. It will impress you, too. Ask your secretary to send 
for a free manual to Dept. S27/7B 





Among the 12,000 major Industrial Organisations 

using Colt equipment are: 

$2 contracts: /.C./. Ltd. 

56 contracts: de Havilland Aircraft Co. Ltd. 

20 contracts: Courtaulds Ltd. 

11 contracts: Dunlop Rubber Co. Ltd. 

7 contracts: Richard Thomas & Baldwins Ltd. 

11 contracts: Steel Company of Wales Ltd. 

15 contracts: United Kingdom Atomic Energy Authority. 

37 contracts: Vickers-Armstrongs (Aircraft) Ltd., Weybridge. 
COLT SR3080 VENTILATORS ON THE LOW SPEED WIND TUNNEL, FILTON 


COLT VENTILATION LIMITED - SURBITON - SURREY - TELEPHONE: ELMBRIDGE 0161 (10 LINES) 














More braking power in less space 
Goodyear ‘Ausco’ Double-disc brakes 


FOR INDUSTRIAL BRAKING where high 
torques within small envelope dimensions 
are required, specify Goodyear ‘ Ausco ’ — 
a range of mechanically actuated disc 
brakes of special design. 

The outstanding advantages of Goodyear 
* Ausco’’ Double Disc brakes, apart from 
low cost, include: large friction area with 
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two identical discs faced on both sides, 
extremely low rate of lining wear, simple 
mechanism, self-energised braking on the 
ball and ramp principle, equally effective 
in either direction of rotation, positive 
control and easy low-cost maintenance. 

A Goodyear representative will gladly 
discuss your braking problems with you. 

















July 18, 1958 






















rg ae a 


ENGINEERING PRODUCTS THE GOODYEAR TYRE & RUBBER CO (G.8.) LTD 
DIVISION “4 ENGINEERING PRODUCTS DIVISION, WOLVERHAMPTON 





FOR WATER-COOLING TOWERS 
OF ANY SIZE OR TYPE 


We design fabricated Cooling 
Towers to specifications in a 
diversity of materials —timber, 
fibreglass, steel, reinforced con- 
crete or brick. 

We erect these types of water- 
cooling equipment in any part 
of the world, and offer more 
than 40 years specialised 
experience in service 
to industry. 


WET BULB AIR TEMPERATURE 


WATER 
Write for illustrated brochure to Dept. TE3 


FILM COOLING TOWERS (1925) LID . 


RECOOLED TEMPERATURE 


KEW BRIDGE - BRENTFORD - MIDDLESEX 
TELEGRAMS: ALOOF WESPHONE LONDON. 


LIONEL ROAD: 
TELEPHONE: CHISWICK 2953. 











Ss 


THE ENGINEER 


July 18, 1958 


See ets tee tene 


Sitirtre pee es. 
beeeseeeeeeeene 
Soho Pl trersssesesetetist st blaeee. 


3 


teeteee 


ae 00 80000 000000000 00000000008 
esse seeeee eee eats eeee ease tees. 


+4e 


++ 


+t 


THiS eet 
besasesessasssresssssseseses 
SsSsssissese sees: 
$333T 


poeeess 
iSeeesd 
peoeeees 
shetty 
sehey 


+ 
t 


poceneses 
ssaesees 
+++ 
Prtsetetteseteetes 
pesssscosoescosoooess 


oe 


Seeseasssss 
ttt HHH 
peeeoess 





aoe 
+e 


+ 


er ee 
Vv 
Cf & 
Pe ae 
we 
o BM 
bo £ pv 
Cc “ 
de ee 
— 
° c 
pees E C3) 2 
j  & 
> ees 
© as = 
o + £ 
- § ‘S 
os @ 
=wvue 


se eee 


hand casting 


ing 


casting means 


mechanical 


SHEPPARD’S — designers 
and manufacturers of a com- 


of Casting 
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Machines which incorporate 





SHEPPARD ZINC BASE ALLOY 
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all the features of trad 


AND STACKING MACHINE. 


BAR CASTING HANDLING 


but which are 


methods, 


compact, self-contained and 


| in labour, space 


economica 















CAN PRODUCE 
ALUMINIUM - BRASS - 
BRONZE & GUNMETAL - 
REFINED & PIG IRONS 


ction of ferrous and 
occupied 25ft. by 7ft. Machine 
ling sprays and mould rapping 


Space 


SHEPPARD 64-MO ULD INGOT CASTING MACHINE, 
Specially designed for the produ 
equipped with water-coo 


hammers. 


non-ferrous ingots. 
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-Marconi Industrial X-Ray Equipment 


Ds Saves Time, Aids Production, Ensures Quality 


(Left) — Attached to the Extending 
Suspension Mounting running on 
overhead rails, the Marconi Tube- 
head can be manipulated with ease 
over the largest components as, for 
instance, the one-piece cast steel 
bogie shown. (Photo by courtesy of 
English Steel Castings Corporation 
Ltd.) 


: simcue a. 250 k V 
| CONSTANT POTENTIAL 
X-RAY EQUIPMENT 


Some tubehead mountings for the 250kV 
Constant Potential X ray Generator 








; 3 PY (Right)—The Self-propelled Mobile 
Mounting can be manoeuvred about 
the shop floor, enabling large com- 
ponents to be inspected without 
; ; 4% disturbing the flow of production. 
assist you in / : 

nek alalan of (Photo by courtesy of W. J. Fraser 
y weld SE & Co. Ltd., Chemical Engineers) 

mounting 


Let 
Marconi Engineers 


Generators and Tubehead Mountings for all types of work 


: ee] THE ONLY BRITISH ae | TE 110Kvp. Thecomplete 7 oe 
1 "ee | ~TRANSPORTABLE ae Yee a ae Th | 
t UNIT FOR BOTH eS | eauipment ona fo 


SS EIT 


pore 


aE 


PANORAMIC AND 40° 
TECHNIQUES 


175kVp. Circumferential 
welds can be X-rayed with 
one exposure. Moisture- 
proof, dust-proof and 
shockproof, it is British 
made and guaranteed for 
one year. Sample radio- 


mobile mounting. 


The basic equipment, which 
consists of a tubehead, a 
control unit and an h.t. 
generator, can be mounted 
to suit the particular 
application. 





graphs on request. 





Bea 





Radiographic inspection before machining often 
saves time and money—and is an assurance that 
. safeguards your reputation. Write for Leaflet X20 
on Marconi Industrial X-Ray equipment designed 
for the non-destructive inspection of welded and 


Bod cast components. 


Specify MARCONI fcr X-Ray | 


North: 23/25 Station Square, Harrogate. Tel: 67455 (transferred from Hull) 
Tel: St. Albans 5616! 





110 kVp. A special fluoroscopic 
cabinet which also provides facilities 
for radiography. 











MARCONI INSTRUMENTS LTD. London and the South: Marconi House, Strand, London, W.C.2. 
Tel: COVent Garden 1234 Midlands : Marconi House, 24 The Parade, Leamington Spa. Tel: 1408 Head Office and Works: St. Albans, Hertfordshire. 





iX 20 
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We specialise in pressure vessels as seen in 
this vessel for Shell Petroleum Co. Ltd. 
90 ft. long, 9 ft. dia. 
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ressure 


Vessels 


All welds X-rayed. Dead weight 40 tons. 


Inspection facilities include laboratory equipped 
with up-to-date testing machines and radiography. 
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Welding a 


One of two Diffuser Casings 
for Sugar Beet production. 
Shop welded in sections. 
Assembled and welded at site. 
98 ft. long, 15 ft. dia. 
Weight 130 tons each. 


Structures 


Steelwork to Bonded Stores, 
Port of Bristol Authorities Vv 





Robert Watson & Co, 
(CONSTRUCTIONAL ENGINEERS) LIMITED 
Bolton, Lancs. 

Telephone : Bolton 5125 (7 lines) 
Telegrams : Watson, Telex, Bolton 


and at London 
Telephone : Belgravia 3785-7 


and Bristol 
Telephone : Filton 2361 
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it comes to scrap... 


as, in the fullness of time, like all marvels of modern 
engineering, it must. ... But why the dismay?... 

The scrap it yields will be remelted and reborn to 

make steel for constructing even greater engineering 


marvels. ... | 


Scrap for Cohen’s-Cohen’s for Scrap 


GEORGE COHEN SONS AND COMPANY LIMITED 


Experts in Scrap since 1834 
RAW MATERIALS DIVISION 


WOOD LANE, LONDON, W.12 - Telephone: Shepherd’s Bush 2070 - Telegrams: Coborn, Telex, London 
And at 600 Commercial Road, E.14 - Canning Town, E.16 - Southall, Middlesex - Bath - Belfast - Kingsbury . 
Manchester - Hebburn - Leeds - Luton - Sheffield - Swansea - Southampton - Glasgow 
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engineering for world industry 


| HEAD WRIGHTSON 


HEAD WRIGHTSON TEESDALE LT). 





HEAD WRIGHTSON STOCKTON FORGE LT. 
THE HEAD WRIGHTSON MACHINE CO, LTD. 

HEAD WRIGHTSON STAMPINGS LTD. : . 
HEAD WRIGHTSON PROCESSES LTD. 

HEAD WRIGHTSON STEEL FOUNDRIES LTD. 
HEAD WRIGHTSON ALUMINIUM LTD. 

HEAD WRIGHTSON IRON FOUNDRIES LTD 
HEAD WRIGHTSON COLLIERY EN an) 
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Quality control 


for better protection is... 


smoothing 
the way 
to higher 
production 


Dismantling a lubricants 

test engine for 
examination ot the 
BP Research 
Station 









ENERGOL 


LUBRICANTS 


PRODUCTS OF THE BRITISH PETROLEUM COMPANY LTD 


Distributors 
Our Technical Department will be 
TH E POWER PETROLEVU M co. LTD. pleased to advise on your lubrication 


Heod Office: 76/86 STRAND - LONDON W.C.2 (Branches ond Depots throughout the country) requirements and problems 
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TURBINE GENERATORS 
60 MW: turbine 


ANE 


TRANSFORMERS | 


A Power Station 
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MOTORS 
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VA UNIFIED BOILER CONTROL 
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IN POWER STATIONS, as in every sphere ae 
of industry, the results of Metropolitan Vickers research, a: Ai break aie 
enterprise, and experience are clearly evident. Many ad- : R 
vances in the design of equipment for power stations owe 


their origin to this great organisation. 


X-RAY 


EQUIPMENT 


r all industrial 


METROPOLITAN -VICKERS ir 


ELECTRICAL CO LTD TRAFFORD PAR MANC STER; 17 


An A.E.1. Company 


LEADING ELECTRICAL PROGRESS 


AIA 515 
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“BROOMWADE” aids 
1.6.1. Paint Production 


“BROOMWADE” pneumatic equipment is widely used at the I.C.I. Works in Slough, 
where the famous ‘Dulux’ brand paints are made. 

The two D23 compressors illustrated here are used for inert gas, a mixture of nitrogen 
and carbon dioxide used in the manufacture of paints, varnishes and synthetic resins. 
Each compressor discharges 220 cu. ft. of “free” inert gas at pressures up to 100 p.s.i.g. 


For an efficient, economical and outstandingly reliable supply of compressed air, 
organisations throughout the world choose “BROOMWADE”. 





*“BROOMWADE’’ 


Air Compressors & Pneumatic Tools 
YOUR BEST INVESTMENT 


“Broom”, High Wycombe, Telex 


Telephone: High Wycombe 1630 (10 lines) ~* Telegrams: 
580 SAS 


BROOM & WADE LTD., P.0. Box No. 7, High Wycombe, England 





a i | 
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FOR NOISE-FREE 


INDUSTRIAL 
INSTALLATIONS. ... 











BURGESS 4a bichsues 


13 




















Burgess purjose-made works offices 
and observation cabins provide a 
quiet spot in a noisy enviroment, 
enabling works staff to converse 
freely. Ventilation arrangements, 
either natural or forced through 
acoustically treated vents, can be 
supplied, together with sound proof 
doors and double glazed windows. 





BURGESS PRODUCTS CO. LIMITED, ACOUSTICAL DIVISION, BROOKFIELD ROAD, 





HINCKLEY, LEICESTERSHIRE 


So Rtg 
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SHEFFIELD 
WIRE 
ROPES 
















If your job calls for wire 
ropes at all, then there’s 
a place for Sheffield Wire 
ropes—for dependability, 
strength and a long work- 
ing life. 

Don’t ever take a chance 
with wire ropes, always 
be sure—with Sheffield. 


Also makers of the 
“RAM” RAILWAY 
WAGON PINCH BAR. 


THE SHEFFIELD WIRE ROPE CO. LTD. 
DARNALL, SHEFFIELD, ENGLAND 
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Reliability, efficiency and availability are 
desirable in any steam raising plant but 
they are of paramount importance when a 
hospital is concerned. 

At St. James’s Hospital, Tredegar, two 
High Efficiency JOSEPH ADAMSON 
treble pass boilers have been selected to 
fulfil these requirements. 

In addition they occupy a minimum of 
valuable space and burn home produced 
fuel at an efficiency approaching 80%. 





JOSEPH ADAMSON & CO. LTD. 
PrP. 9 


»-» BOX 4 HVO 8 > CORMREBH URS 


in association with 
Adamson Alliance Co. Ltd., 165 Fenchurch St., London, E.C.3 
The Horsehay Company Ltd. Wellington, Shropshire 


THE ADAMSON GCROUP 
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ey 
PAN GRINDING MILLS 


GUARDS .... 


hydraulic presses 


One of the wide range of guards 
which we produce for ali types of 

7, machinery. 
i The illustration shows an Interlock guard in use 
ona hydraulic press producing engine components. 


For further information please write for lea 
No. 28. 





REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


Smedley Brothers. I< 
Belper. Derbyshire. 
Telephone: Belper 12 


AsUS4 PRICE MACHINE GUARDS LTD., © ‘| 


POWKE LANE, OLD HILL, STAFFS. 
Tel: . Cradley Heath 66423. Grams: “ Prigard”’ Cradley Heath 
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According to an ancient MS King Arthur himself was no mean giant — “fifteen 
foote longe in the prime of his yers’’—and when tidings were brought that 

an alien giant — from Spain — had carried off a local pin-up girl called Helen, 

the King strode off to investigate. At the foot of St. Michael’s Mount he found 

the remains of knightly would-be rescuers. Climbing the Mount, he confronted its 
the oversize Spaniard in the horrid act of eating a man whole. In the AL 4. 
tremendous battle that followed Arthur took the blows of the other giant’s iron ‘< act 
club on his shield, and with his sword Excalibur struck off the swarthy head. ‘= } 
The Hero King would surely 

look with satisfaction on the 

giants of the West of today — 

Strachan and Henshaw machines 

which are putting a stranglehold 

on human drudgery not only in 

his beloved Britain, but in many 

lands beyond the seven seas. 
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the 
adaptability 
of 







SEPIA Tae ee 


These chucks cannot be sold at a low price 
owing to the high cost of materials used and the 
exacting requirements of its manufacture, but 
judged on quality, durability, and length of 
service, the chuck is certainly the cheapest. 










Two chucking arrangements on Herbert 
Combination Turret Lathes. Using the tapped 
sector-plate retaining holes, work-holding and 
locating fixtures, vibration dampers and balance 

weights are bolted directly on the face of the 

Coventry Chuck, to grip awkward-shaped com- 
ponents. 


ee F141 1 4 aI 


10 sizes of 3-jaw chucks, 6” to 32”. 6” and 9’ 
two- or three-jaw. 











HYDRAULIC 
TEST 
PUMPS 


These pumps are for 
pressures up to 6000 Ibs. 
per sq. in. and are de- 
signed for fitting to 
tanks or direct to mains. 
Write for full details. 





! 
J 
| 
| 
| 
1 
| 
| 
) 


For the feeding of small components to automatic machines of all descriptions. 
Components are fed out in single file in correct alignment to be received by the 
machine. Rate of feed variable, easily set to suit the particular job. 

Feed tracks can be designed to handle awkwardly shaped components in the 
manner required. ; 
Bowl Feeders availabic in a range of sizes from 6" to 36° diameter. : 
Send for leaflet No. 160. 


- MANUFACTURERS OF VIBRATORY FEEDING AND ELEVATING EQUIPMENT 





BUD EN BERG GAU GE co LTD FOR POWDERS, GRANULES, ETC. ; 
BROADHEATH NR MANCHESTER VALLEY PRODUCTS (tre) LTD / 
Regency House, 1-4, Warwick Stree:, LONDON, W.1. Telephone : GERrard 4822-3 a nis: Penn Seaeuettt : «Bem we s 


Telegrams : Pyrometer Piccy London. 62, Robertson Street, Glasgow, C.2 VALLEY ROAD Lv2 STOURBRIDGE 











dm BUIS 
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Are these hands helping you? 





EA. CE CLASS 





The certain remedy for any paint failure lies in the capable 
hands of the technical experts who form the nucleus of our 
research division. Pinchin Johnson research laboratories provide 
a unique service to industry, devoting their attention solely to 
the creation of the best type of finish for every purpose. The 
P.J. technical representative is your direct contact with this 
unique service. 


You can rely on 


PINCHIN JOHNSON 


able on request. 
Gy & . r 
FOOL UP wimITh ERR Oke for Paint and Service 
£Rvicg 1OOe> PINCHIN, JOHNSON & CO., 4 CARLTON GARDENS, S.W.1 
Telephone: TRAfalgar 5600 


JENKS BROTHERS LIMITED, BELFAST + BIRMINGHAM ~- BOOTLE ~* BRIGHTON ~ BRISTOL ~ GLASGOW 
BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON. LEEDS - MANCHESTER NEWCASTLE-ON-TYNE «© SOUTHAMPTON 





Wrenches and Socket Sets 
in high grade Chrome Alloy 
Steel to suit English, Ameri- 
can, Unified and Metric 
sizes. Sockets in -448° 
hexagon, 2”. wh’, #7 4°. 2° 
& 1” Square Drives. Fully 
illustrated catalogue avail- 














HEAVY PRESSINGS 






















Experience and plant capacity for the 
production of all types of heavy pres- 
sings for transportation and other 
industries are available through 
the John Thompson organisation, 
Components, general fabrica- 
tions, frames, etc. for 

all industrial usage. 
Technical design 
service for 
preliminary con- 
sultation on design 
and cost is freely 
offered. 










Send for Brochure 
or ask for Technical Advisory 
information on your own problem. 









MOTOR PRESSINGS LTD. 
WOLVERHAMPTON 


Telephone: Bilston 41121 
Telegrams: ‘‘ Motoframe, Wolverhampton "’ 


































OUR MEDIUM IS 


our vocation 15... 


UCTIONAL STEELWORK 


WX / x. 
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From drawing board to finished framework we place a 
wealth of specialised knowledge and practical experience 
at your command. Modern plant and methods exactly 
co-ordinated to the purpose of the job ensure the 
utmost economy consistent with trustworthy achieve- 
ment. ‘ Steelwork from Lambhill”’ is your guarantee 
of steadfast, intelligent workmanship exactly applied 
to your requirements with speed and efficiency. 





iIRONWORKS 


Mt T. &€ D 


et Aceow, N.2 


"Phone: POSSIL 8386-7-8. "Grams: ““ERECTIONS’’ GLASGOW 


ALSO AT: LONDON NEwyCmoILE ~- SHEFFIELD 
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ROUND THE WORLD WITH NEVADA 





At this famous gambling casino by the shores of Lake Tahoe, 
on the California-Nevada State Line, no chances are taken 
where water supply is concerned. Four six-inch Sumo 
submersible pumps. have been installed, with a total capacity 


of 32,000 gallons an hour against a head of 100 feet. 


THE GREATEST SAVING. 

A Sumo is the simplest pump both to in- 
stall and to run. Lower it—and leave it! 
No foundations or pumphouse, no noise, 
no borehold shafting, and maintenance 


only at intervals of many years. 


THE WIDEST RANGE-— 

pump capacities run from 200 to 60,000 
g.p.h., for heads from 30 to over 800 feet. 
Sumo agents in all parts of the world are THE TOUGHEST MARKET. 
ready to help you choose the exact pump 
&r your purpose, 


Last year over one million dollars’ worth 
of Sumo pumps were sold in the highly 
competitive U.S. market. Here a con- 
signment is being loaded into the Queen 
Mary at Southampton Docks. 


PUMPS LID 


(A subsidiary of Stone~Chance Lid. Makers of Austinlite switches 





and switchgear and Stone-Chance lighthouses). 
28 sT. JAMES’S SQUARE, 8.W.1I. 
TEL: TRAFALGAR 1954. 
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One of the latest of the many railway electrification schemes 
(Conductor Rail and Overhead Systems) 
for which Bullers have supplied insulators and fittings 
during the past 50 years. 


Published by courtesy of the main contractors 
Messrs. British Insulated Callenders Construction Company Limited 


SCHEMES SUPPLIED 


British Railways (conductor rail, overhead AC & DC) 
London Passenger Transport Board (conductor rail) 
Argentine Railways (conductor rail) 
Brazilian Railways (overhead) 

Bolivian & Chilean Railways (conductor rail) 
Indian Railways (overhead) 

New South Wales Railways (overhead) 

Polish State Railways (overhead) 

South African Railways (overhead) 
Victorian State Railways (overhead) 





BULLERS LIMITED 


MILTON + STOKE-ON-TRENT + STAFFS 


Phone : Stoke-on-Trent $4321 (5 lines) 
Grams and Cables : Bullers, Stoke-on-Trent 
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REFRIGERATION IN INDUSTRY No.5 a 
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In the manufacture of plastics at the British Geon 
Ltd. factory at Sully, near Barry, South Wales, an extensive 
UDEC refrigeration installation plays an important part where 

a number of processes require to be carried out at low é 
and medium temperatures. Three evaporating systems = e ” | 4 mY 
are used —70°F., —40°F., and +10°F. | i FER pe + — Nak F 3 \\ 
Typical of UDEC refrigerating plant installed ae: ae | 
in such diverse industries as brewing and ' ry ey 
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cheese conditioning, nuclear research 

and oil refining, this installation is but 

one of the many with which UDEC refrig- 
eration engineers are currently concerned, 
both at home and abroad. 


ABBEY WORKS - CUMBERLAND AVENUE 
U. D. ENGINEERING CO. LTD. “=222e"" 
e . Telephone : ELGar 658! 


REFRIGERATION SPECIALISTS TO THE INDUSTRIES OF THE WORLD 


UD6R 











sMOOT 


PRIME RRAER EPS m ctr one 





neccare rar rene corer eee 
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These six essentials are built into every TULLIS belt | JOHN TULLIS & SON LTD 








ST. ANNS WORKS GLASGOW S.E. | be 
® MAXIMUM STRENGTH @ DURABILITY Telephone : BRIDGETON 1205-6-7-8 Telegrams: TULLIS, GLASGOW = * | 
@ MINIMUM STRETCH @® LATERAL FIRMNESS BRANCHES AT— 

LONDON : 4 St. CHAD"S PLACE, GRAY'S INN RD. W.C.I. TEL: TERMINUS 9691 : 

@ PLIABILITY ® HIGH COEFFICIENT OF FRICTION BIRMINGHAM: EMPIRE HOUSE, 159 Gt. CHARLES STREET. TEL: CENTRAL 2703 

MANCHESTER ; 9 BLACKFRIARS ROAD, SALFORD 3. TEL: BLACKFRIARS 2007 

BELFAST: 2 LINENHALL Se. WEST TEL : BELFAST 25359 
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Steam valve seat made of ‘Fluon’ p.t.f.e. by MEYNELL AND SONS LTD., WOLVERHAMPTON, faken 
from a valve which opens and shuts against 80 p.s.i. some 5,000 times a week. (Actual size %") 


‘Fluon’ p.t.f.e. used for seats 
in steam/water valves 


In a canteen kitchen steam/water heater 
valve that opens and shuts 100 times an 
hour, 8 hours a day, six or seven days a 
week, the valve seat is made of ‘Fluon’ 
p.t.fie. ‘Fluon’ was chosen by the 
makers, MEYNELL AND SONS LTD., WOL- 
VERHAMPTON, because it is unaffected by 
temperatures up to 250°C. and because 


of its exceptional non-stick properties. 
Furthermore, ‘Fluon’ is one of the most 
chemically inert materials known. With 
few exceptions it is neither attacked by 
nor will it contaminate or taint other 
substances with which it comes into 


contact. This makes it ideal, as in this 


case, for use near or with food. 


*Fluon’ is the registered trade mark for the 
polytetrafluoroethylene manufactured by 1.C.1. 


oe Oe © oe Se 


iM) 1 £03 


MEYNELL AND SONS steam/water valves in a canteen, 


IMPERIAL CHEMICAL INDUSTRIES LONDON 


PF.40 
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“I WAS A SNEAK” 


— Master H.W. Pipe owns up 





2 ee 


I was always in hot water—or rather, hot water was always 


RE HT? SOIT S OETA 


in me—when I left the boiler-room. But then I wandered about 


: 
; 
: 
: 
i 
. 


the school, improperly dressed. I used to dissipate my heat in 
draughty corridors. By the time I reached the dorm’ radiators, 
I was as tepid as school tea! 

But now I’m the blue-eyed boy: from outlet to delivery, 
I’m clad in Fibreglass Rigid Sections, So delightfully light, so 
superbly trim—no bagging at the knees and no losing degrees! 
My behaviour as a saver of fuel and a deliverer of hot water 
is earning A-plus Reports from all. But I’m not expecting a 
prize for Good Conduct. Because my Fibreglass jacket is about 


the world’s poorest Conductor —of heat anyway! 





“RIGID SECTIONS 
HAVE PUT ME ON TOP 
OF MY FORM!” 


MASTER H. W. PIPE WRITES HOME 





~ reser ear earrery 





For the whole story, please write to: FIBREGLASS LIMITED, ST. HELENS, LANCASHIRE - ST. HELENS 4224 
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AIR SERVICE UNITS 
and PNEUMATIC EQUIPMENT af 


improve efficiency ; 
and reduce production costs | saving money 


He is in fact, saving as much 
as 90% in compressed air 
consumption by using an 
ENOTS PUFFER VALVE 
in place of an open ended 
pipe for the displacement 
of swarf. A leak in a 100 
Ib. per sq. inch air line, 
equivalent to a 7%” dia- 
meter hole will pass 390 


























cu, ft. of free air per hour CROSTHWAITE FURNACES and 
and waste the equivalent of SCRIVEN MACHINE TOOLS LTD. 
2 tons of coal per year York Street tronworks, Leeds 9 = Te/.; 324//-2 


(2,500 hours operation). 32, Victoria Street, London, S.W.i  Tel.; Abbey 2966 


i ae 












The filter, reducing valve & lubricator 
combined in the Enots Air Service : 
Unit ensures a supply of lubricated, Hy 
clean air at pre-controlled pressure to \ 
all air devices. ‘ 














Made in ALL METALS, 
Our range of Weaving covers all grates: 
from the FINEST WIRE CLOTH 
to the HEAVIEST SCREENING. 
&1.0. and ARB approved 


A pressure reducing valve fitted to almost any 
pneumatic device will save its cost in a very short time by reducing 


air consumption. At how many points in your works are you using 
Please write for our Brochure, conaining 
useful Technical information. 
PHIPP STREET 
LONDON E.C2 


full line pressures of up to 100 Ib. per sq. inch where 80, 60 or even 
lower pressures would be adequate? Savings are more or less in direct 
proportion to pressure reduction. 





“IF YOU CAN MEASURE STEAM— 
—YOU CAN MEASURE WASTE” 
with the 


| 
| eG | ap & | 
| ci” | h : ev | LEAFLET AS357 describing our Air 66 CURN ON” 
| 


BLOW HOSE Service Units & individual components 


NOZZLE VALVES and other catalogues on Enots pneu- STEAM METER 


matic devices are available.on request. 


@uicKk COUPLINGS | 


Ic | BENTON & STONE LTD., 


ASTON BROOK STREET, 

COPPER, BUNDY | BIRMINGHAM,6 ENGLAND. 
| ane | Telephone: ASTon Cross 1905 
| 





UNIONS 


| SOLDERLESS 
FLEXIBLE TUBES 


















MMOH AU AEM 


fa atw pelease of WAR SURPEER 
Ee MEASURING 
F 





ABBOTT & CO. 


(NEWARK) LTD 
Newark Boiler Works 
NEWARK NOTTS 







CLINOMETERS 


This precision Clinometer is of the 
sliding bubble type and the clearly 
engraved scale is divided 0-90 degrees 
in one degree divisions, Angles can 
be read instantly to an accuracy of 
one degree, and inter ed to 
fifteen minutes. Invaluable for set- 
ting angles for milling and shaping, 

















aoe rot aaa goittRs 2° N en fan 


= length 8”, ene raf Longe Fon 27/ jae. Vy REGEN DON’T LET PROFITS 


CHARLES FRANK sn truco 


FULL DETAILS ON APPLICATION 
67-75 SALTMARKET -: GLASGOW, C.! 
"Phone: Bell 2106/7 ‘Grams: BINOCAM, Glesgow 
INSTRUMENT MAKERS AND DEALERS SINCE 1907 
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Where the wheels of industry 
run smoothly, silently and efficiently, 
there are gears by— 


S. E. OPPERMAN LIMITED 


BOREHAM WOOD, HERTFORDSHIRE. ELStree 2021 





MIRACLO . | 
SOLVES MAJOR 
MAINTENANCE PROBLEM 





A steel works spent £400 and 9 months solving the problem of driving their 
48” Pendulum Hot Saw economically. Then Miraclo was fitted and belt life 
increased from a,maximum of 3 months to 11 months perfect working. 
Moreover, after a minor repair this Miraclo belt was re-fitted for further 
service, having increased output as well as substantially reduced maintenance 
costs and idle time on a drive notoriously 
subjected to shock loads. 


ir rac cl 


STEPHENS BELTING COMPANY LTD 
SNOW HILL, BIRMINGHAM 4 


Northern Office and Works: IRA STEPHENS LTD., Ashton-under-Lyne, Loncs. 








Miraclo can solve your — 
transmission problem. 
Brochure No. 100 tells you 
how—write for a copy now. 
$70 
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Orderly Storage 


gives efficient stock control 


Orderiiness and efficiency go together. Harvey Steel 
Storage Equipment provides a solution to every pro- 
blem of storing materials, components and finished 
goods in an orderly manner. 


Well designed, readily adjustable, strong and durable, 
Harvey Equipment embraces bins, racks and shelving 
planned to meet the special needs of every trade and 
industry. 





FIXED AND We are always pleased to co-operate with managements and submit designs to 
meet their special requirements. 
ADJUSTABLE BINS To 


OPEN & CLOSED 
BACK SHELVING 


BAR & TUBING 
STORAGE RACKS 


TYRE RACKS, 
ETC. 


Please send for 
Catalogue No. E 775. 








Steel Equipment 


FOR FACTORIES AND STORES 


Gs. Aw. HARVEY & CO. (LONDON) LTD., WOOLWICH ROAD, LONDON, S.E.7 
Telephone : GREenwich 3232 (22 lines). Telegrams : ‘ Cheaper, London, S.E.7.’ 
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More 
accurate 


than human 
skill 





Hydraulic 
Control of motion 











Paradoxically, the product of human skill is more accurate than human 

skill itself. This is y so in the case of Savery Hydraulic 
Countless of Savery Pumps are in use throughout 

the world working with precision that neither human skill nor other 
control of motion 

. Savery Pumps can be supplied 


FOR FURTHER DETAILS OF 


SAVERY HYDRAULIC PUMPS 


WRITE TO 
THOMAS SAVERY PUMPS LIMITED 
BRACEBRIDGE STREET, BIRMINGHAM 6 : Telephone: ASTon Cross 1316-7 


ENGINEER 

















TOOLS 
WITH 
& DIFFERENCE 
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LLECTRONICALLY HAROENED 
makes olf the difference : 







ELECT 
ELVICTA 
ELECTELOY 


ELLIOTT-LUCAS LID 
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The birth 
of 


New : 
Techniques 


Continually the frontiers of science 
knowledge 
At the 


same time the result is that new 


advance, and our 





becomes more exact. 


" techniques are developed, used and 
discarded in favour of those yet newer. In steel structures 
it is now possible to take advantage of the economies possible 
when rigid designs are made. Welding has made many of 
these designs possible. Cleveland’s important contribution 
has been in helping to make fabrication for such structures 
practicable and economic. Manipulators and handling 
equipment have been specially designed to reap full benefit 
of the automatic welding in which the Company specialises. 

AN INVITATION 

Our services are always available in design, in detailing, 

and in the costing and construction of all types of structures. 


CLEVELAND 


CONTRACTORS, BUILDERS OF BRIDGES 
AND CIVIL ENGINEERS 


THE CLEVELAND BRIDGE & ENGINEERING CO. LTD. DARLINGTON 








CHURCHBRIDGE WORKS, CANNOCK, STAFFS 





cE Ee siti ieieeeeiat anes mene Pa 
‘ OO. 





Ay Masa 7 CUTTERS + SLITTING KNIVES AND 







BALL AND ROLLER BEARINGS - GEARS 


AND MANY OTHER PURPOSES— 


1. 


PLASTIC SHIMS 
From 0005”, 00!", -0015* up 
to *040° 





EASY TO IDENTIFY - EASY TO USE 
Write for Semples and Literature or Mail Blueprint for quotation 
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The largest jully hardened 
forged steel roll 
made in kurope 








36" diameter 88" long on barrel 
weight 173 tons 


TSIEN BRON 


ALLOY STEELMAKERS «+ FORGEMASTERS - STEEL FOUNDERS * HEAVY ENGINEERS 











THOS FIRTH & JOHN BROWN LIMITED : SHEFFIELD ENGLAND 
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Photograph by courtesy of Bradley & Turton Lid. 





ALZEN 305 IS USED FOR 
THE RAMHEAD ADJUSTABLE 
GUIDE BUSH IN THIS 
150 TON SELF-CONTAINED 
SEMI-AUTOMATIC 
HYDRAULIC PRESS 










Alzen 305 is the White Bronze Bearing Alloy that reduces the weight 
of bearings by half, saves 40°% of cost and lengthens bearing life. 
These are important claims that have been proved over and over. You 
simply cannot afford to ignore them. The applications of this famous 
White Bronze Bearing Alloy, British Pat. 725818, are legion. Alzen 305 
is ideal where the load is great, such as for Press Bearings, Slide 
Bearings, and Heavy-Duty Bearings of every description. Available in 
ingot, sand castings, gravity die castings, pressure die castings, chill cast 


bars cored and solid and as fully machined components. 


Write for technical literature and samples for testing. 





Telephone: WILLENHALL 227 (5 lines) Telegrams: Hill, Alzen 227 Willenhall, 


4 AN ES TSA AE TEE TE AR MRA <i a 


g WhiteAd 3961 
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CASTING TECHNIQUES 


INCLUDE :— 
CENTRI-SPINNING 


SAND 
PRECISION INVESTMENT 


SHELL MOULDING 




















by 





sooo CASTING 


NLESS STEELS LTD., SHEFFIELD : r 
Telephone: Sheffield 42051 
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THE STEEL TUBE AGE 


This artist’s impression shows S & L steel pipes supplied 
for the North of Scotland Hydro-Electric Board’s 


Tummel Garry scheme. 


These pipes are 30%inches outside diameter and 1s inches 
thick. They have sleeve joints for welding, with a Vulcan 


expansion joint between each pair of anchors. 


The pipeline is to convey compensation water from 
Errochty Dam, which can be seen in the illustration, 
to a power station near Trinafour. 


Consulting Engineers: Sir Alexander Gibb & Partners 


STEWARTS AND LLOYDS LIMITED 


Glasgow . Birmingham . London 





(S&L 
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Aviation 


There are few industries which, for speed of evolution and progress, 
can be compared with the aircraft industry. The key to this rapid growth 
has been research, and it is in this field that ‘VSG’ variable delivery hydraulic 
pumps and transmission gears have played an important part not only in this 
country but overseas. 

Test rigs of various kinds both for airframe and jet engine development 
have incorporated ‘VSG’ equipment as being most suitable for giving that 
precise control necessary to simulate the required conditions. 

This is just another of the highly varied applications of ‘VSG’ which 
has now been serving modern industry for fifty years. 


SERVING MODERN INDUSTRY <1908~1958 


VICKERS ARMSTRONGS (ENGINEERS) LTD VICKERS HOUSE BROADWAY LONDON swi 


027¢ 
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STEELS 


The Rolls-Royce Conway (left) and the Rolls Royce Dart (above, 
left) gas turbine aero engines make use of the unique properties 
of Fox Fortiweld and Jethete steels. 


SAMUEL FOX & COMPANY LIMITED stockspripGE WoRKS - SHEFFIELD - ENGLAND — tHeuniteo 


A subsidiary company of The United Steel Companies Limited COMPANIES LT? 
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& OIL-FREE 


PISTON TYPE 


COMPRESSORS 







THE PISTON IS LABYRINTH SEALED 
without piston rings. 


Precision guided along the cylinder axis, 
it makes no contact with the cylinder 
walls and lubrication is unnecessary. 


The gas under compression therefore 
remains entirely uncontaminated. 


For pressures up to 1700 psig with SULZER COMPRESSORS FOR OILFREE DELIVERY OF. OXYGEN installed in_an 
® electric bulb factory, t |, suction ume m, ressure 
short peak loads up to 2500 psig and ule, opied 725 spun, wet pacar pet 9807 P 


capacities to abt. 3000 cfm. 


APPLICATIONS: Oilfree compressed air for atomisation, filtration, transporting and mixing liquids or for the supply of air, 
sterilised by the final temperature of compression. 


For the compression of oxygen, chlorine, noxious or cerrosive gases, recovered solvents, valuable gases and vapours. 


For use in Breweries, Chemical and Pharmaceutical Factories, Hospitals, Steel Works, Rubber Works, Lithographic and Art 
Printing Works, and the manufacture and handling of food-stuffs and beverages. 


SU] 7A al nO TO) DION 





iJ = 
SULZER BROTHERS LIMITED HAVE OFFICES AT:— WINTERTHUR - PARIS - NEW YORK - MADRID - CAIRO ~ RIO DE JANEIRO - BUENOS AIRES ~ SHANGHAL ~ KOBE, 
Agencies ot :— BRUSSELS ~- MILAN - AMSTERDAM ~ LISBON ~- COPENHAGEN - OSLO - STOCKHOLM ~- HELSINKI - ATHENS ~ ISTANBUL ~- ALGIERS - JOHANNESBURG ~ HAIFA - BOMBAY 


KARACHI - COLOMBO - SINGAPORE - BANGKOK ~ MANILA - MONTREAL - MEXICO CITY - BOGOTA ~ CARACAS ~ SANTIAGO (CHILE) - LIMA ~ LA PAZ ~ SYDNEY ~ MELBOURNE - WELLINGTON 
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A question 
/ thatis sure 


| ai to be asked- 












... then the 









ee is iT MAJOR | 

to mind ] 

It’s one of the first questions buyers of Yy 

is industrial equipment ask. For they know y 

eee the Major Industrial Equipment Unit y 

possesses all the qualities they seek — ) 

unrivalled reliability, the ability to y 

increase output economically, and the j 

es. ability to maintain that output in the Z 

tesa most difficult conditions. They know the Z 

E TD enormous benefits of standardisation, | 
and of being able to use the world- Y 

Mi. LY Be Cc Hi & S 0 Pe L famous service and spare parts supply y 
Y, 


for their industrial equipment as well as 
for their Thames Trucks and Fordson 
Industrial Tractors. There are big bene- 
fits, too, for the manufacturer who fits 
these Ford-built units. For full details 
ring Dominion 3000 today. 


MILL. WHARF, CANAL ROAD, STROOD, KENT 


GG 


SCRAP METAL MERCHANTS & SUPPLIERS + STOCKHOLDERS OF STRUCTURAL STEEL 


Open Sesame! 





S 
RY 


TT VCO OOOEOEOEOO 


Major Industrial Equipment Units are available in 4 basic 
combinations :— 

| Engine + transmission 

2 Engine + transmission + hydraulics 

3 Engine + transmission + hydraulics + steering 

4 Engine + transmission + hydraulics + steering + front axle. 
Other combinations can include Rear Power Take Off, 2-speed 


Belt Pulley, alternative clutch and gear housings, etc. In all, over 
100 standard combinations. 


The operating of a door was 
a problem we were also 
asked to solve—but in this 
case the door weighed 180 
tons! Our magic pass- 
words were “ L.E.F. Electric 
Winch Gear” which we 
specially and very success- 














fully designed for the job. r ae oe oo i = 
This is but one example of ENGINE DETAILS Ea Diesel sed Petrol | 

the many diverse applica- Rear agen ee ee : cma 

tions where our electric i CUBIC CAPACITY 3.61 litres 3.26 litres i 

wean fit resi ! COMPRESSION RATIO 16:1 $3:1 “| 

answer. When you come ! ese | seh 

cst hy - — | SRAKE HORSE POWER | 1 

nature, call in our Advisory i AT: (300 are | 34.0 34.0 i 

Service. | 1400 RPM 40.0 38.0 | 

We also make a standard range of L.E.F. self-sustaining hand winches which 1 1600 RPM 44.0 42.0 | 

dispense with the usual ratchets, pawls and springs. Many industries employ —— at oll 
eee dat ella Wis : : 

° ; : INDUSTRIAL SALES DEPARTMENT TRACTOR DIVISION 
Whether need electric winch or standard hand equipment, L.E.F. is 
3 aang FORD MOTOR COMPANY LTD DAGENHAM ESSEX Tel:Demindon 3000 


the name to remember. 


LONDON ELECTRIC FIRM LIMITED WISE BUYERS INSIST 


BRIGHTON ROAD, SOUTH CROYDON, SURREY. 


Telephone : Uplands 4871. Telegrams : Electric, Phone, oe 0 N M A Jd 0 Pp Bg 0 W E RB 
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ADVANTAGES... 


. . . To the User—increased productivity with increased working 








capital. Economies made possible by scrapping 
obsolete machinery. 


* ...To the Supplier—Will not lose customers by failing to offer 














201 


... To Both— 


REGENT STREET 


credit facilities. 


Progressive expansion by the maximum use 
of the MUTUAL PLAN. 


Write for copy of this booklet NOW. 


MUTUAL FINANCE LIMITED 


BANKERS 


LONDON W.1, and Branches 











HAVE YOU 











A THICKNESS 


MEASURING 
PROBLEM ? 


Compact and easy to use, the Elcometer provides a simple 

economic method of measurement from one side without damage to surfaces. 
It gives split-second thickness readings of all non-magnetic 

coatings on ferrous bases with an accuracy 

of + 5% + .coo1”. Non-ferrous foils, sheetings etc., 

can also be measured if laid on a ferrous base. 

A wide range of modéls includes versions for gauging 

Ferrite percentage content of stainless steels and 

graphitic corrosion penetration in cast iron. 


‘ELCOMETER 


THICKNESS GAUGE 








BEAST LANCASHIRB CHEMICAL COMPANY LIMITED 
Fairfield 1 Manchester 


Agents throughout the world. 











Measures :- 
®@ Coats of paint. 
@ Vitreous Enamel. 
® Tobacco Leaves. 
@ Plastic Coating or Sheets. 
@ Fibreglass Hulls and Bodies. 

®@ Non-ferrous Films of all kinds. 


For further information, send coupon for free booklet. 
You are also invited to seek advice from our technical experts. 


! "To East Lancashire Chemical Co. Ltd., Fairfield 1 Manchester. 
Please send me a copy of booklet “‘ The Elcometer Thickness Gauge’. 
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To help you choose 
Protex and Protal 
(REGD.) 
filter glasses 


The glasses made to British 
standard specification 679 


PROTAL & PROTEX (REGD.) GLASSES 
for gas welding with and without flux 


CARD SIZE 7} x 44 
BOTTOM: PROTEX (REGD.) ELECTRIC PROTAL & PROTEX (REGD.) GLASSES 
ARC WELDING GLASSES for gas welding with and without flux 
WALLET 4; x 7} 


TOP: PROTEX (REGD.) ELECTRIC ARC 
WELDING GLASSES 


Your usual supplier will be pleased to send you these 
filter glass wallets or cards free on request. When writing 
please state whether you require the wallet or the card 
and indicate whether for electric arc or gas welding use. 
You may have other uses not classified under gas or 
electric arc welding, if so please be good enough to say 
so when you write for the aids. If in any difficulty please 
write to us. 


Chance Brothers Limited 


SMETHWICK 40, BIRMINGHAM 













Mild Steel Fabricated 
Platework that 1s Are 
made to 4 very hig! ss 
standard of workm 

-« one of the factors 

" jing to our 


tribut Joe 
eputation for reliability 


tely 








" 


alfred allen « son ac 


LOWER GORNAL, NR. DUDLEY 


London Office ; 23 LAWRENCE LANE, E.C.2. Tel: MONarch 2978 
A1158 
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Lamson pioneers 


the conquest 


“4 


of J 




















Abia 

Carrier Airtubes 
Conveyors 

Pallet Loaders 

















Years of experience, quality of engineering and an 

ingenious approach to problems of goods and 

document handling have taught us a lot about the 
conquest of inner space, the space through which 
your materials move. 


. 


This is what we mean— 
Baggage and Document handling at Gatwick 
Airport... 

Document handling at London Airport... 

Mail handling at the future Shell Headquarters, 
South Bank... 

’ Handling Radio and Television sets at 
* Philips Electrical... 

Pneumatic Conveying of ‘Teicothene’ at 
Submarine Cables... 

...-Just a few of the many recent con- 

tracts undertaken by Lamson. 

Fully integrated package conveyor 

systems for every kind of materials 

handling. 

Automatic Pallet Loaders handling a 
variety of products at an overall 
output of 2,400 an hour. 

Lamson Carrier Airtubes speeding 
documents (up to 7ib files) at 
30 m.p.h. between departments. 

We engineer, build, install and 
guarantee our systems. No split 
responsibility. 


BARSOOM Engineering Co. Ltd., 


HYTHE ROAD, LONDON, N.W.10. 
Telephone: LADbroke 2424 


A member of the Lamson Industries Group 


Manufacturers of: Carrier Airtubes, Conveyors, Paliet Loaders, 
Ventilation, Dust and Fume Extraction Plants, Portable and Central 
Vacuum Cleaning Plants, Postal Letter Chutes. 
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the NEW way 
to cleaner streets 


This heavy duty sweeper is ideal for large sweeping coverage. 

@ Automatic brush balance allows the brushes to cope with road 
cambers and depressions, covering mary miles in record time. 

@ Sweepings are deposited on a rotary elevator 25in. wide which 
discharges at the rear. Water sprinkling supply is ensured by 170 
gallon hot galvanized water tank. Body capacity 4 cubic yards. 

@ Enclosed cab and hydraulically controlled brush lowering device. 

@ All these features make the Sweepmaster the ideal cleaner for 
busy Municipal Authorities. 















SLILY? srano 


CHILL CAST PHOSPHOR BRONZE 
CORED OR SOLID 


Have cleaner and healthier streets with LEWIN. 





Produced to the very highest 
standards in a full range of sizes 
up to 104” dia. Supplied as cast or 
rough machined within 0-010’ of 
finished size. 
Note too, that we supply completel 
machined bushes, either plain or flanged. 


Ask us to quote for your regular suppiies. 





CHARLES CARR LTD. 
LEWIN ROAD SWEEPERS LTD. ca viane iierewicn 40: Sinnieee 
Victoria Works, W. Bromwich, Staffs. Phone: Wed 0243 Hs ede 

ewe oF rue (BROCKHOUSE) <omramras 56 HOLBORN VIADUCT, E.C.1, 











FUME REMOVAL 


AND ACCESSIBILITY 
with the 


ELECTRIC ARC FURNACE 


Hitherto these two needs have been incompatible, but 

with the NC—KL system (developed by us in conjunction 

with K & L Steelfounders & Engineers Ltd.) the problem 
has been efficiently solved at low cost. 








The NC-KL system deals effectively with the fumes from pouring and slagging spouts as well 
as the electrode openings, without obstructing access to any part, and permits full movement 
of the furnace, including the swinging of the furnace cover. We illustrate a six-ton furnace 
equipped with this system which clearly indicates the full accessibility of all essential parts. 


Send particulars of your furnace—size, type, MEY : ON COLLI Bas L i D. 


location and charging method and we will 


be pleased to quote. BARFORD STREET WORKS~ BIRMINGHAM S 
SPECIALISTS IN DUST AND FUME REMOVAL FOR NEARLY 40 YEARS 
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MAKERS OF 
GEARBOXES 
FOR 40 YEARS 


ALBION ENGINEERING CO. LTD. 
SAMPSON ROAD NORTH, BIRMINGHAM, 11 
Telephone: Birmingham Victoria 4064 














al ” 6 
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COUNT YOUR LUCKY STARS 





all descriptions 
in alloy and Carbon Steels 


(all heat treatment facilities) 





















TRUMETER 
COUNT YOUR 
T. S FORSTER & SONS LTD PRODUCTION 


FORGEMASTERS AND ENGINEERS 4 Zi 

COPPERAS BANK FORGE, SUNDERLAND = LAMM TER 
a ee FOR MEASURING & COUNTING 

TRUMETER CO. LTD., MILLTOWN ST. RADCLIFFE, LANCS. 


CW 2642/57 























Once again, §. 
valves by Crane 


At the Firestone Tyre & Rubber Co. Ltd., their latest 
Tyre Vulcanizing Press is almost entirely automatic. A 
plant of this type must not be delayed due to valve 
failure, and naturally the Firestone engineers selected 
Crane valves to ensure a high standard of service and 
dependability. Their choice for this plant was the Crane 
No. D186 Bronze Gate Valve. Important features of this 
valve are that it has a union bonnet, nickel alloy wedge 
dise and stainless steel seats. The confidence placed by 
engineers in Crane products is emphasised by this asso- 
ciation with Firestone—for here Crane valves are playing 
an important part in one of the latest examples towards 


automation in industry. 













i 
Crane No. D186 | 
Bronze Gate Valve, : 
trimmed with nickel i 
alloy wedge disc and r 
( Photograph by permission of The Firestone Tyre and Rubber Co. Ltd.) stainless steel seats, 
is suitable for steam 
working pressures up i . 
é : 4 A of E to 300 pounds per i 
square inch, 550° F, 4 





VALVES OF BRONZE, CAST IRON AND CAST STEEL 





CRANE LTD., 15-16 RED LION COURT, FLEET STREET, LONDON, E.C.4. Works: IPSWICH. Branches: Birmingham, Brentford, Bristol, Glasgow, London, Manchester 
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\ .a book about 


Steel Founding 


This book contains. 16 easily read and illustrated Chapters about casting steel in component- 
forms. Whether you regard steel founding as a process of manufacturing component parts 
which are of a form and arrangement of section not easily or economically produced by other 
means, or as a small but vital section of the engineering industry with which you should be 
familiar—or as a career, if you are a student—this is a book you should read and retain for 
permanent reference. 

Priced at 18/ -net (112 pages) the book is published on behalf of the British Steel Founders’ 
Association by Sir Isaac Pitman & Sons Ltd. 

Copies of the book can be obtained through your usual Bookseller, or direct from the British 
Steel Founders’ Association. 





AN ANNOUNCEMENT BY THE BRITISH STEEL FOUNDERS’ ASSOCIATION 
Broomgrove Lodge, 13, Broomgrove Road, Sheffield 10. 
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MORE at. ol LESS COST 





THORNS 


J. THORN & SONS LTD. (Dept. 81) 


BRAMPTON ROAD 


BEXLEYHEATH 


Minimum cost, adaptability, 
ease of erection—the 
characteristics of curved- 
roof construction. 


THORNS 
CURVED-ROOF 
BUILDINGS 


can be delivered and erected 
quickly in any part of the 
country. 

The accompanying examples 
show Blister hangars, Rom- 
ney huts and Nissen-type 
huts. These are constructed 
in multiple lengths, and are 
available in basic widths of 
16ft., 24ft., 30ft., 35ft. & 91ft. 
Get a quotation from THORNS, 
or write for fully-illustrated 


leafiet. 


oe oe 





KENT 





BD 266 
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AERIAL PHOTOGRAPHY 


A photograph of your Factory Site taken 
from the Air is a powerful asset in any 
ADVERTISING CAMPAIGN 


Also future plans and recent developments 


can be discussed by Directors 
WITHOUT ACTUALLY VISITING THE SITE 








te 
ye" 





We Guarantee 
134 to 14 per cent 
CO, with Shell Smoke 
number 4 or less. 


Schieldrop «co..10 


STOTFOLD, BEDS. Tel. 414 (3 lines) 
BMJ 





AIRVIEWS LTD... 
MANCHESTER AIRPORT 


Also PERSONAL CHARTER AIRCRAFT AVAILABLE up to /0 seats 


Schieldrop 





%o, vs 
+ 


Manchester 22 
GATLEY 5502 

























specially chartered vessel. 


economy. 


The shipment of this exceptional piece of machinery, 
weighing over 100 tons, presented its own prob- 
lems, but our organisation is geared for the handling 
of such traffic. The gap press, made by Hugh 
Smith & Co. (Possil) Ltd., for the Netherlands 
Dock Company, constituted the sole cargo of a 


Whether your shipments are orthodox or unusual, 
we'll handle them with safety, promptitude and 


No job too big for 


/4\rbuckle, Sjmith 


AND COMPANY LIMITED 





nen 


et, 
































91 MITCHELL STREET, GLASGOW C.2. 


Tel.: CiTy 7088 (28 lines) 


and at:—London, Liverpool, Southam 


» Hull, Dublin, Manchester, Newcastle, 
innipeg, Vancouver and Lagos 


Grams: ARBOR, GLASGOW. 
Toronto, Montreal, 
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FORK LIFT OWNERS : 





The fuel that ees # Requires far fewer oi! changes 


%* Reduces engine deposits 
#* Substantially increases hours of operation 
between major engine overhauls %* Has a more tolerable exhaust SPEEDING BULK DELIVERY 


* Prevents loss through evaporation, pilfering + Livelier engine performance EVERYWHERE 
or spillage — because of its special SEALED One of the BOTTOGAS Bulk 


FUEL SYSTEM Rapper lowers maintenance costs Tanker Fleet, which makes 
BOTTOGAS BUTANE easy 


Bottogas is supplied in specially designed cx ontainer s for fitting to the Lipton L.P. Con- 
version Kit made by Lipton L.P. Carburet ter r Co Ltd and ii fitting to the Liquid Gas to obtain throughout the U.K. 
operated HYSTER Fork Lift Truck marketed by Fr rah sot rs and Leverton & Co Ltd. 











Vrite now for full particulars to: 


Pa © T T © G A Ss L i M i T = D enon, cuamunens - 79-60 g9RaN ; 1 ee WC2 Phone: COVent Garden 2511 (7 lines) 
























LOADING BAYS CANTEEN COUNTERS 
Shutters for everyday use Shutters and grilles for | TANK MAKERS 
- designed to give good — Pe ane | Railway Roof Tanks a speciality 
closure and long life. Sane General Steel Plate Fabrications, Constructional Steelwork, 
: 8 Electric & Acetylene Welding, Profile Cutting, Pressed Steel Gutters 














SPECIALISTS ALSO IN GALVANIZING 


Joseph Ash & Son Ltd 


REA STREET SOUTH BIRMINGHAM, 5 


Grams: TANKS, B’HAM Phone: MIDLAND 2441 
London Office: 225, Westminster Bridge Road, London, $.6.1. Phone: WATerloo 4682 


LUN: LN) SHUTTERS 


FOR TROUBLE-FREE OPERATION 


acmeimam sy 












FACTORY ENTRANCES 
Shutters giving complete 
weather protection, easy 
operation; single doors 
or in series. 














Write for informative literature to Dept. 7B. 


ARTHUR L. GIBSON & CO. LTD 
TWICKENHAM, MIDDLESEX. 

TEL. POPESGROVE 2276 BIRMINGHAM HIGHBURY 2804 

GLASGOW HALFWAY 2928 MANCHESTER CENTRAL 1008 
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FRONT ACCESS TYPE 
for service up to 5000 amps at 660 voits 


MUDIE’S ELECTRICAL CO. LTD. BIRMINGHAM 28 - 








54 drawers like this BIBBY COUPLINGS 


make up our 
popular all-steel 


mmwen sce = 4 DRAWER UNIT 


11}” long, 5” wide, 3° high 
& 


OVERALL SIZE 
42° high, 86” wide, 12” deep 
2 


Each Grawer perforated, 
and with one free divider, 
or plain-sided. 


Extra dividers 6d. each. 
54 cards free. 



































e 
STOVE ENAMELLED 
DARK GREEN 
£18 .O 


DELIVERED FREE TO 
ENGLAND, SCOTLAND AND 
WALES. 





Delivery from stock 
. 


SEMD FOR SAMPLE DRAWER 
WITHOUT OBLIGATION 


N. C. BROWN LTD.., creen wane steELworks 


HEYWOOD, LANCS. Tel : 69018 (3 lines) | Telegrams: COUPLINGS, SOWEST, LONDON. Telephone: ABBEY 1194 





THE WELLMAN BIBBY CO. LTD. 


PARNELL HOUSE, 25, WILTON ROAD, LONDON, S.W.1 
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Lifting mers at less cost... 


OVERHEAD TRAVELLING 
CRANES 


is the main concern of the 
VAUGHAN organisation. 
From a mere |! Ton to a massive 
I50 Ton job, VAUGHAN over- 
head cranes are built with a 
sturdy dependability bred 
from over seventy years 

of experience. Built, too, 

to individual needs, to ensure 
that your loads are handled 
in the most economical way. 


Let us send a copy of our latest catalogue. 


The illustration shows that 
part of our Factory where 
_ Vaughan cranes are bose 


— —— : . Bees 8) 


THE VAUGHAN..CRANE-CO. LTD: 
MANCHESTER 12. ENGLAND 


TEL : EAST 2771 
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HAMMERED OR SERIES 


HYDRAULIC PRESSED 


LAE, LARD 

| IN STEEL 

BLACK OR MACHINED 
TO 24 TONS 












@ New high voltage @ Available with or 
plates without cooling fins 
aK @ Fully Po a & po pr pay a 
iNCE FORGE CO. WIGAN eet be ecb wnaiaetng fe 
PARKS FORGE LTD ue fy _ 


PROPRIETORS 




















IRONSIDES RECTIFIERS 


SenTerCel SERIES 400 selenium 



















rectifier stacks are available from 4 
stock and from production. The rectifiers 
SELENIUM are made from a new range of high voltage ‘ 
plates which, coupled with design changes, permit “Al 
considerable savings in space, weight and cost. A new : 
THE RECTIFIERS : booklet No. MF/101 has just been published and is available 


IRONSIDE Q free on request. Of interest to designers of conversion equipment, 
sabia taco this publication gives full electrical and mechanical information 
ase Fer concerning SERIES 400. 


Stondard Telephones and Cables Limited 


Registered Office: Connaught House, Aldwych, London, W.C.2 
RECTIFIER DIVISION: EDINBURGH WAY - HARLOW - ESSEX 




















ic] absterge 


( (to clean by wiping) AN AUTHENTICATED FIGURE! 


Austins supply the best cleaning rags for 
every purpose. Some jobs call for coarse, 
heavy fabric, some for soft, closely woven 
materials—we can meet all requirements 
‘\} with carefully selected rags that are 
fy thoroughly washed and sterilised in our 
own plant. Orders of all sizes 
are handled with promptness and 
reliability. Please let us quote 
you for regular supplies. 















































CHARACTERISTIC ADVANTAGES : 


AUSTINS «High eficiency :: > 








@ Economical fuel consumption 
H 3 H ® Unusually compact in design a 
industrial cleaning rags | * ,/ — Tor waste fuels | B*omiey-by-Bow, London, £3 | 7 
e@ Easy access for maintenance ADVance (4 lines) Pressure, Easphone, London 





E. AUSTIN & SONS (LONDON) LTD., GUN WHARF, GUNMAKERS LANE, E.3 - TEL.: ADVance 1211 
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Ample power 
for 
every industrial 
requirement 








A 300 


PROVED RANGE 




































































OF 250 
A.E.C. DIESELS 
FROM 200 
50 TO 275 B.H.P.| 3 
WITH 150 
THE BUILT-IN | % 
° / 
EXPERIENCE OF| ™ es 
OVER 27 YEARS 
sah 
“4 
SA 
oa 








































600 800 1000 1200 400 1600 1800 
REVOLUTIONS PER MINUTE 











A.E.C. diesel engines 
are renowned for their high 
torque. Robustly designed 

to meet the exacting 
conditions in which 
contracting 

equipment and similar 
industrial plant has 

to work, A.E.C. diesels 
are continuously 
proving their reliability—in a 


AEC. ve wide range of applications. They 
—_ ase have also been designed for maximum 


fuel economy and for easy maintenance—units 
requiring routine servicing are easily accessible and 
many parts are interchangeable. 


A.E.C. diesels are providing power for:— 
¥ Earth Moving Equipment ¥ Ships’ Auxiliaries 
E ¥ Mobile Cranes ¥ Air Compressors 
¥¢ Scrapers and Graders % Excavators 
¥ Tractors and Bulldozers 
¥% Pumping Sets 
¥ Diesel Trains 


¥¢ Oilfield Equipment 

¥¢ Contractors’ Plant 

% Heavy-Duty Vehicles 
¥ Diesel-Electric Plant and other purposes 





SOUTHALL A.C.V. SALES LIMITED Marine and industria! Division 
A.E.CcC. WORKS, SOUTHALL, MIDDLESEX 





MI/446 V THE A.C.¥Y, GROUP OF COMPANIES INCLUDES A.E.C. AND THE MAUDSLAY MOTOR CO. 
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SPIRAL BEVEL & HELICAL GEARS 











esse! 


These divisions equal approximately | inch in 
the horizontal plane. 





OL dN JYNSVIW 


Heavy Duty Gears for 
Railcar — Heavy Duty 
Vehicles and Machine Tool 
Applications. 


SLNIWIYVINDOIYW II¥ 









THE MOSS GEAR CO. LTD., CROWN WORKS, TYBURN, BIRMINGHAM 24 
Phone: ERDington 1661-6 Grams: ‘Mosgear, Birmingham’ 











PWINNER 


PIPE EXPANDER 


Accurately cut pipe bevels can only be 
achieved if the pipe end is perfectly round. 
All pipes have a degree of ovality and the 
Twinner Pipe Expander is designed to 
correct this. It is mserted in the pipe end 
and expanded to press out the walls to a 
truly round form—an oxy acetylene pipe 
cutter is then turned round the pipe to 
make the bevel. 


Made to suit pipe sizes from 6” upwards. 


PWINM ER 


INTERNAL PIPE ALIGNER 
FOR THE ACCURATE ALIGNMENT OF PIPES FROM THE BORE 


VME MO SSO) 





ENSURES TRUE 
PIPE BEVELS 





The aligner, in the contracted position, is pro along the pipe internally in 
@ position between the pipes to be butt ing a tommy bar on 
the end of extension tubes the aligner is expanded presses out the pipe wails 
to their truly round form. Pressure holds the two pipes together in align- 
ment whilst the weld is laid—the aligner is then contracted and rolled along 
the pipe for the next weld. 


DONALD ROSS & Partners Ltd. 


TWINNER WORKS, GATWICK ROAD, CRAWLEY, SUSSEX 
Telephone : Crawley 25061-3 Telegrams: Twinner Crawley 
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THESE 

TOOLS 

PRESS 

THE MAIN 
COMPONENT 
FOR THE 


MORRIS- 
OXFORD 


.RADIATOR 
GRILLE 


AND ARE 
MADE IN 


N. C. ASHTON LTD. 


ST. ANDREW'S ROAD, 


HUDDERSFIELD, ENGLAND. 
TEL: HUDDERSFIELD 6263/4. 


NO ‘PICK-UP 
WRINKLING ' 


OR GALLING 














PHOTOGRAPH BY COURTESY OF :— 
MESSRS MORRIS MOTORS LTD. (RADIATORS 





DIEMETAL 


WRITE FOR A COPY OF THE 
2nd (REVISED) EDITION OF 
OUR BROCHURE AND FULL 
TECHNICAL INFORMATION. 
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BRANCH) OXFORD 
CW 3342 














Manufactured by 


KAY & CO. (Engineers) 


BLACKHORSE STREET 


Tel: Bolton 197 
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u akoné 
— HIGH PRESSURE 
FITTINGS AND VALVES 


HIGH QUALITY WITH 
MAXIMUM EFFICIENCY 


(PROMPT DELIVERY) 


New simplified design incorporating the 
highly efficient “Supakone’’ Joint—ob- 
tainable as a simple shut-off valve or as a 
medium control valve. Standard valves, 
both straight through and right angle types 
are unable for hydraulic working pressures 





up to 10,000 Ibs. per sq. in. at normal tem- 
peratures—individually tested to 15,000Ibs. 
per sq. in. hydraulic. We also manufac- 
ture a neat well designed valve suitable for 
controlling gauge circuits or small hydraulic 


Sowers “reper peamens 


installations =. at pressures up to 
2,000Ibs. per sq. in. hy 


draulic. 


LTD. 


BOLTON LANCS. 
Grams : Supakone Bolton 











NOTHING 


GETS PAST 













PATENT FLUID SEALS 


PATENT No. 734525 
U.S.A. PATENT Ne. 2,755,118 
CANADIAN PATENT No. 547268 


High pressure sealing over long periods is ensured by 
Haliprene Patent Fluid Seals. These seals overcome 
certain disadvantages of normal “‘U" type packing 
rings. Handling damage and inward collapse of the 
sealing lips is prevented by a soft, pliable synthetic 
rubber filling. Under pressure, this filling forces out 
the walls, ensuring a perfect seal. 

Haliprene Patent Fluid seals are impervious to the 
astion ef hydraulic fluids. 





GL BFIELD WORKS BABPTOR BIOBLECEE - Tel: Beiesey 2100 (8 Nagy) 

















Ore aretAny mene NN ae. 
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BIRMINGHAM 6 = 


AGENTS 





SLIP-RING 


and HIGH TORQUE MOTORS up to 1000 H.P. 


Guaranteed for Ever 


AND 


BRANCHES COVER THE WORLD 


47 
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Standard chevron-type corner 
top lead shielding brick as 
supplied to the United Kingdom 
Atomic Energy Authority. 





‘ 


a 


AGATE REE 
ee 
sae 











* . s oe s * a # E # 
Where lead is vital for shielding against radiation - | 
. -* 4 & 
Rs: 
the people to consult are— i* 
ig ‘ 
: ASSOCIATED LEAD = | 
: : 
pe MANUFACTURERS LIMITED 4 
oe ae 
#3 Clements House, 14 Gresham Street, E.C.2. i 
iF } Crescent House, Newcastle. BS : : 
sy 4 Lead Works Lane, Chester. 4 iq 
um See 
ae Export Enquiries to . ASSOCIATED LEAD MANUFACTURERS EXPORT CO. LTD., CLEMENTS HOUSE, 14 GRESHAM STREET, LONDON, E.C.2 f ’ 
. oa I "Y ‘, 
: % : Ee EVE Ae ae rs ES a ery ae a ; ; A Pe 
aunt Seg a ie s 3 ; eS PLE ON Tied AO tla eee ee A OIE oe 
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BLAKEBOROUGH VALVES 


One of the most extensive and most widely 
used ranges of standard and special purpose 


types available for fluid control. 


BLAKEBOROUGH 


J. BLAKEBOROUGH & SONS LIMITED BRIGHOUSE ENGLAND 
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Sterling achievements 


span the history of an era 


-,-and help to make that era memorable. 
The continuing success of Sterling Metals is due to their ability to supply 
castings of the highest quality in the desired quantities at the right time. 
Today as in the past, Sterling Metals offer the greatest technical experience 
augmented by quality control of production which is second to none. 
Sterling Metals are the acknowledged experts in casting aluminium and magnesium alloys 
by sand, die and precision mould processes, and in making engine blocks 


and cylinder heads in high duty iron. 


Sterling Metals are at your service 






Spiral-bevel drive casing and cover 

in Z5Z Magnesium-Zirconium Alloy 

for record-breaking M.G. EX.181 car. 

By courtesy of British Motor Corporation. 






maa NUNEATON <« Nuneaton 4 
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for a complete 


service in timber j 





and waliboards 


HARDWOODS 
SOFTWOODS 
PLYWOODS 
BLOCKBOARDS 
LAMINBOARDS 
WALLBOARDS 


DECORATIVE 
PLASTICS 


Our fleet of 17 
lorries is at your ¥ 
Service 


Cc. F. ANDERSON & SON LTD. isiincron . tonvon - wi. 


Timber and Plywood Importers—Wallboard Specialists Telephone: CANonbury 1212 (28 lines) All Depts. 
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Twenty-six ROTO-CLONES, handling forty-two million 
ops cubic feet of air per hour, control at source the dust and fume 
created by foundry processes. 


ref thts collectors This important project was entrusted to 


FOR THEIR AIR CONTROL 


Sima d INSTALLATIONS LIMITED 
RUISLIP - MIDDLESEX RUISLIP 4066 


F © U Be D RY LONDON BIRMINGHAM MANCHESTER NEWCASTLE GLASGOW 


dust and fume control - air filtration - air conditioning - industrial fans for every purpose 

















Air Control Installations Ltd. are the sole manufacturing licensees in Great 
Britain for products of the American Air Filter Co., Inc. 
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THE ELECTRIC CONSTRUCTION COMPANY LTD. 
BUSHBURY ENGINEERING WORKS - WOLVERHAMPTON. 








You can have Higher Production and Better Quality too—but only by improving 4 
your preparation and finishing methods. The surest way to do this is to use E.A.C. 
‘shaped-grain’ flexible abrasives. In the wide range of £.a.c. belts, discs, sheets . 
and special shapes there is, for every operation, an abrasive that cuts faster and 
wears longer. 

The better performance of £.A.c. abrasives is due to advanced manufacturing 
techniques. A new {£100,000 coating plant recently built by E.a.c. incorporates 
such features as electrostatic application, Beta-Ray thickness control and auto- 
matic temperature and humidity control. 

Finding the right abrasive can save you money. We will gladly send samples 


and prices of the most suitable abrasives for any operation in any trade. 


[aXe coated abrasives | 
LIMITED ge oar ENGLISH ABRASIVES CORPORATION LTD 


Marsh Lane, Tottenham, London N.17 Tel: TOTtenham 5057 











WET BELT GRINDING 


The popularity of this new rapid 
method of producing accurate surfaces 
is largely due to the introduction of 
B.A.C, electro-coated waterproof abras- 
ives. Unlike dry band facing, the 
effectiveness of which is limited by heat 
generated, the se me wet ge is 
capable of extremely rapid, cool stock < : s s 
na meee It is suitable for fat and curved Subsidiary Companies THOS, GOLDSWORTHY & SONS LTD 
surfaces on all metals, plastics, glass, THE HELVETIA ABRASIVES CO. LTD 


= LONDON ABRASIVES LTD 
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e For toughness, resilience and abrasion resistance, 
heavy rubber sheathed cables undergo an additional 
N | Nn U0 Q mM () U process in manufacture. This takes the form of a 
temporary lead sheath, which is later removed. 


The process sheath supports the unvulcanised 
cable, prevents deformation and resists internal 
f expansion during vulcanisation. This ensures a 
product of controlled diameter, with uniform 


surface finish and consolidated construction. 
The machine illustrated is the latest type of 


continuous lead extruder having a fast rate of 
U extrusion, made possible by 2 very high standard 
of instrumentation and temperature control. 


Another of the techniques to ensure that BICC 
Cables never let you down. 





Tita RUBBER CABLES 


GOOD FOR YEARS OF SERVICE 





BRITISH INSULATED CALLENDER’S CABLES LIMITED, 21 Bloomsbury Street, London, W.C.1 
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NEW RE 5 ieee 


BELT CONVEYOR STRUCTURE 


(Patented ) 


yi 


\ Ps 
P. 
*% 


Ee  , 
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— increases belt life 

— reduces installation costs 
— increases capacity 

— almost eliminates spillage 
— inexpensive 


>) 


| 
| 


| 
sili 


9 Demin SoS 


INTERMEDIATE STAND picapiuenbie STRUCTURE The longitudinal members of this 


(Adjustable for height) 
conveyor structure consist of 3” 


dia. steel ropes in tension. 





The connections at the ends 
of each troughing idler shaft are 
hinged. These basic features 





provide a resilient conveyor 


which is easy to stack, transport 


Greater conveying capacity 
obtainable by increased troughing and install — a conveyor in which 
under load 


TYPICAL ANCHORAGES 
impact damage to the belt as it 


passes over the idlers is greatly 


reduced. The belt is easy to 





train. The bottom belt is in 
full view and there need not be any 


concealed rubbing between belt and structure. 


I[STINGTON 


DISTINGTON sccreampsmncecttt ne pacsprens 


~e ENGLAR 


WORKINGTON UMBERI { E 






















July 18, 1958 THE ENGINEER 


DEMAG | 


DEMAG is building 100-ton Kaldo furnace plant with exchangeable converter vessels for France. 





Furnace in the blowing position 


Hot metal being poured into furnace Steel being poured from the furnace 





U. K. REPRESENTATIVES: RYMAG LTD, 101, LEADENHALL STREET, LONDON, E.C. 3 


DEMAG AKTIENGESELLSCHAFT DUISBURG GERMANY 


elf ae Phy 


FEES eS N 


The last word in 
Furnace design 
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3 zone Bloom Re-heating Furnaces 






The photograph shows two Priest 3-Zone Continuous type gas fired 
recuperative Bloom Re-heating Furnaces for Medium Section Mill. 
Installed at the Cleveland Works of Dorman Long (Steel) Limited. 


We also supply similar Furnaces for re-heating slabs or blooms 
suitable for gas or liquid fuel firing. 


We specialise in the design and construction of :— 
Open Hearth Furnaces. Soaking Pits. Furnaces for Aluminium Melting, Coil Annealing and Slab 
Re-heating. Stress Relieving Furnaces. Forge and Heat Treatment Furnaces. Shipyard Plate and 


Bar Furnaces. Mould Drying Stoves. Modern Lime Burning Kilns. 


PRIEST FURNACES LIMITED : LONGLANDS - MIDDLESBROUGH 


also at TELEGRAPH BUILDINGS HIGH STREET SHEFFIELD 


Fil4a 
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SPEED—SAFETY—RELIABILITY 


with KING PULLEY BLOCK 







THE KING ‘MYTEMIN’ 


s ; %* Compact and robust 







Fixed or hook suspension 






Hand-geared or power-traverse trolley 






+ + 


Low in price. Recently reduced. Now 
from £69 
Adaptable in speed 







+ 






Available in capacities from 400 to 
3,600 lbs 


* 







The wide range of KING Pulley Blocks, from the 
manually operated ‘ Ropelock ’ to the all-powerful 
‘Mammoth’ have been tested and proved in 
industry for over 40 years. 


Flame-proof and Creep-speed models now available 


— THERE’S A KING PULLEY BLOCK —_— 


FOR EVERY LIFTING NEED 
The * Ropelock ’ CAPACITY 5-10 cwts. 
The ‘ Bantam’ rs 10 cwts. 
The ‘ Matom’ ss 200 Ibs. 
The ‘ Sack Hoist’ pa 280 Ibs. 
The ‘ Mytemin’ = 400-3,600 Ibs. 
The * Marvex’ = +4 tons 
The ‘ Mammoth’ at 24-13$ tons 











OUR REPRESENTATIVE WILL CALL ON YOU 
—ANYWHERE IN THE WORLD 








REGISTERED TRADE MARK 


sare or nonerns ELECTRIC PULLEY BLOCK 


(Covered by British and Foreign Patents) 


GEO. W. KING LTD., ARGYLE WORKS, STEVENAGE, HERTS. TEL: STEVENAGE 440 
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Hobson 


Skill and experience in engineering has long been successfully 











applied in the design, development and manufacture of various 
specialised components of high precision character. 


Present production is concerned mainly with advanced projects 


relative to the aircraft and nuclear power industries. 


We have a technical staff capable of dealing with the many 
problems of modern engineering technique and invite enquiries 
regarding projects to which our wide experience can usefully 
be applied. 














TYPICAL EXAMPLES OF HOBSON PRODUCTS 


i, 
Hydraulic Jaks and Servos 
Electro-Hydraulic Servo Actuators 
Hydraulic Pumps and Motors 





Liquid Flowmeters 

Engine Control Systems 

Mercury Manometers 

Remote Reading Contents Gauges 

Remote Handling Equipment 

Honeycomb Isotope Manufacturing Machines 
Electro-Mechanical Control Systems for Atomic Reactors 
Specialised Gearboxes 

Atomic Reactor Ancillary Equipment 

Hydraulic Variable Speed Drives 


H. M. HOBSON. LIMITED 
WOLVERHAMPTON ENGLAND 
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GRAVEL PUMPS 








44/5” Centrifugal Sand and Gravel Pump with Diesel Engine Drive. 


EASTON & JOHNSON LTD. 


TELEPHONE 3146 


TAUNTON, ENGLAND 


GRAMS : EASTWALD, TAUNTON 


















































OVERHEAD « TRAVELLERS - ELECTRIC GOLIATH 
: MARSHALL 3 
< E ' > 
“| = FLEMING =: |: 
be ¥ e va 
Ww 

O em 
VU m 
0 DELLBURN WEEKS MOTHERWELL:-SCOTLAND 3 
oad Telephone: Motherwell Telegrams : “‘Deliburn” Motherwell is) 
LOCO STEAM - ELECTRIC GOLIATH: TRAVELLER 











VEE -REG 


Regulating/Stop 


GLOBE VALVES 


FITTED WITH 
‘V’ PORTED STAINLESS 
STEEL CLACK & SEAT 


In Bronze & Steel 


for Pressures up 
to 900 P.S.I. and 
800° F. 


WRITE FOR CATALOGUE TO;:— 

BRITISH STEAM ‘SPECIALTIES LTD. 
FLEET STREET 
LEICESTER 


THE 

















Big heads 


little heads 


Hexagon and fiddle heads, 
Square heads, rare heads, 
countersunk and cheese. 


Round necks, square necks, 
strength-enough-to-spare necks, 
oval necks, novel necks 
—even more than these. 





The Lanarkshire range of standard bolts and nuts : 
available from stock is quite staggering. Materials range 
through conventional black, bright, and brass to 
copper, stainless steel, and ‘the special application 
bronze alloys. 


Specials? Certainly! And with very little delay. 


Meigonder 


Buyers tell us our ‘Monthly Stock List’ is a great help in requisitioning. 
If you aren’t yet receiving a copy, just send your name and address to 


LANARKSHIRE 


Pe fe a 1) 






. ou fT i 





+ SCOTLAND 


- LANARKSHIRE 
Telephone: Hamilton 1241/4 


HAMILTON 
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CUT COSTS — SAVE TIME 









WITH THE BROCKHOUSE INDUSTRIAL 3 
TORQUE CONVERTER 


Fork Lift Trucks, Road 
Roliers, Earth moving 









equipment etc. Our 
illustrations show some of 


the varied applications to 


which the Brockhouse May we have the opportunity 


Industrial Torque of studying your problem? 


Write for details and literature 


Converter has been used. 





Developed and made by 


BROCKHOUSE 
ENGINEERING LTD. 


VICTORIA WORKS WEST BROMWICH 


Some of the leading manufacturers 
who are using the Brockhouse In- 
dustrial Torque Converters in their 
equipment : 

W. E. Bray & Co. Lid., Conveyancer 
Fork Trucks Lid., Coventry Climax 
Engines Ltd., Eddison Plant Ltd., 
David Brown Industries Lid., Merton 
Engineering Lid.. Davey, Paxman & 
Co. Litd., Ruston-Bucyrus Lid., F. E. 
Weatherill Ltd., Hunslet Engine Co. 
Lid., Ford Motor Co. Ltd. 


Telephone: Wednesbury 0243 

















& 
ae OT 
+ 


For the really awkward job 


... when pipe-line systems 
are so complicated that 
ordinary couplings are quite 
useless, call in Simplifix. 

We make non-standard fittings 
of all kinds, tailored to 

specific requirements. 

Our Service Department 

has had such a wide 

experience of individual 
problems in this field, 

that it can certainly 

solve yours. 





















SIMPLIFIX COUPLINGS LTD., Hargrave Road, 
Maidenhead, Berks. Tel: Maidenhead 5100 (10 lines) 
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NOTE THE AERODYNAMIC DESIGN... 





“GYRA-FLO AIRFOIL” 
IMPELLER BLADES, 


BLADE SHROUDS 
and INLET CONES 


. combine to provide ‘‘ Gyra-Flo 


Airfoil” Fans with efficiencies of over 
90%. Efficiencies of over 70°% are main- 
tained over 55% of the operating range 
and a reduction of 25% in absorbed 
horse-power is effected. 


| Our Engineers : 
| will be pleased | 
| toadvise | 

AIRFOIL Wweshe oe a 
CENTRIFUGAL FANS 





THE MIDLAND HEATING & VENTILATION CO., LTD. 


BIRMINGHAM—Phone: ViCtoria 3781 © GLASGOW —Phone: BiShopbriggs 2667 @ STOCKPORT—Phone: WOOGdley 36!) 
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MINUTES SLASHED To SECONDS... 









MARBAIX 


M58 DISINTEGRATOR 


m REMOVES BROKEN TOOLS 
WITHOUT DAMAGE TO THE COMPONENT 





. & F.CARTER & CO.LTD. 


BOLTON 3, ENGLAND 
hone: BOLTON 4044 9 tines CUTS HOLES OF ANY SHAPE IN 
"Graeme: BRAIDERS, 





HARDENED MATERIAL, CARBIDES ETC. 
...in fact any material through which electric 
current can pass. 


The new MARBAIX M.58 disintegrator removes broken taps, drills, 

reamers, studs, etc., in a fraction of normal time, without damage to 

the component. 

Holes, too, of any shape can be cut in hardened material, for subsequent 

finishing by grinding or other methods. Note the times for the 

various examples shown, and write today for full details to DEPT. E.!. 
DEMONSTRATIONS ON ven owe COMPONENTS GLADLY 


’ * HERE’S HOW TO CUT COSTS 
Times obtained on Model M58-C (as illustrated) 
Diese 


= CWHAMALES 
£ ngives Now 
i3 40 SECONDS 
Main Propelling 
SES 
= 
2 30 SECONDS 


Diesel Engines 











in powers up to 
1,200 H.P. 


THE NEWBURY 


DIESEL CO. LTD. 
NEWBURY, BERKS 





VALIANT HOUSE, VICARAGE CRESCENT 


MARBAIX Oy'9 0) OA 398 LTD BATTERSEA, LONDON, S.wW.1 





PHONE: BATTERSEA 8886 


OT NET TO NON AORMORNTAST A UOp 


DREDGING PLANT 


To the Largest Dimensions and Capabilities 


PATENT CUTTER HOPPER DREDGERS. PATENT DIPPER DREDGERS. BUCKET 
DREDGERS. GOLD AND TIN RECOVERY DREDGERS. FLOATING CRANES 


Hopper Barges, Screw Steamers, Side & Stern Paddie Wheel Steamers, Tugs, &0. 
New Buckets, Links, Pins, Gearing, ete., supplied for existing Dredgers 


fomee & FERGUSON, LD, “ee 


SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND built for the 
"Phone :—Paisley 4121. Tele. Add. —"*Pheenix, Paisley.” QUEENSLAND GOVERNMENT, FOR ROCKHAMPTON 
Dredging capacity : 1,000 cubic yards per hour 
London Agents: Messrs. Nye & Menzies, Ltd., Cape] House, 62, New Broad St., E.C.2 Vessel can suck from its 800-ton hopper delivering to a distance of 1,000 feet, 
eee Tae Oe to a height of 16 feet. 
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PLANNAIR = 





IT’S WELL WORTH LOOKING INTO because it’s 
a Plannair blower, and power for size, is the most 
effective you can find anywhere. In the aircraft and 
electronic fields, for cooling or heating, Plannair 


Mere): blowers have proved outstanding in numerous appli- 
P cations and are now being specified by design engineers 
Into in the electrical and engineering industries, 


This latest example of superior Plannair design is a 
two stage 6” blower (details of which are given below) 
b | ower providing manufacturers with a dynamic, effective 
answer to problems involving air movement. 
When you contact Plannair your problem days are 
numbered. The Company’s specialised facilities and 
helpful advice are freely available. All you have to do 
is—’phone Leatherhead 4091. 


the 


PLANNAIR BLOWER 6PLI22-79 


(Axial Flow — 2 stage) 

Blade tip diameter of impeller 6” 

Volumetric airflow 310 c.f.m. at a maximum 
pressure rise of |.3” s.w.g. 

230v. single phase 50c capacitor type 2,900 r.p.m. 





PLANNAIR LIMITED - WINDFIELD HOUSE - LEATHERHEAD - SURREY 
WD PiAize 


Working wih Steel 


On your outdoor site, or in our own busy shops, 














each job is in the hands of specialists, masters of 
their processes and the materials in which they 
work. For your next contract specify Steelwork 


by the Lanarkshire Welding Co. Ltd. 







Shop Fabrication. 





Lanarkshire 


WISHAW LANARKSHIRE Telephone: MOTHERWELL_ 107! 
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posviwe avwes for procuctiwihty 


%* CROFTS PATENT ‘RO’ TYPE DISC FRICTION CLUTCH 
a really fine general purpose industrial friction ciutch 
Powers ranging from 4 to 320 hp at 100 rpm 
Publication 5740 











® Roller operated; no toggles or links 

® Compact with smooth lines; strongly built 
® Simple one point adjustment 

® Drives in either direction of rotation 


“a 








% CROFTS PATENT ‘RM’ TYPE MULTIPLE DISC 
FRICTION CLUTCH 


a high precision unit for machine tools 
Powers ranging from to 15 hp at 100 rpm 
Publication 5613 

® Roller operated; no toggles or links 

® Compact with smooth lines; strongly built 
@ Simple one point adjustment 

® Drives in either direction of rotation 








% CROFTS MAGNETIC CLUTCHES AND BRAKES 
fractional to 45 hp at 100 rpm 
send for leaflets 

@ Fast, sure, shockless engagement 

® Swift drag-free release giving snap disengagement 

® Stationary field or slipring types for 

wet or dry-plate action 
® Push button or automatic torque control 





CROFTS AIRFLEX CLUTCHES AND BRAKES 
fractional to thousands of horse power 
Publication $73 
® Fingertip control, air actuated : ideal for 
remote control 
® Utterly reliable, no adjustment needed 
® Controlled acceleration : instant full power 
creeping or inching as desired 
® Special conversion sets for presses 





BRAG done cists: 


%* standard mechanisms available from stock 


Clutches, Convevor drives, Couplings of -all types, Double i ; 


helical gear units, Fabricated steelwork, Geared motors, 


H. ic ings, Iron, e y ings, 
Machine-cat gears of ‘all’ types, Motored roles, Pater ee ee 


Taper-flushbushes, Pi: biocks, Shaft-moi d gear i . . ‘ 
Special machine” driver, Spiral bevel gear unis, Turbine Head Office . Thornbury Bradford 3 ‘ Yorkshire 
oan. speetcterisy Ra SE SN Telephone : 65251 (20 lines) Telegrams : ‘‘ Crofters, Bradford Telex” Telex 51186 
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PRESTRESSED BRIDGE CONSTRUCTION 


Perhaps we may be excused for having held the opinion 
that everything possible had been said—and, indeed, 
published, too—about prestressed concrete. Some demon- 
strations of a practical nature which we, and many 
engineers concerned with bridge construction, were invited 
to see at the works of Concrete, Ltd., have shown other- 
wise. Precast prestressed bridges of four selected de- 
signs and one cast-in-situ post-tensioned design cover- 
ing the most common requirements of spans and 
loadings, were selected by this firm for a series of practical 
erection trials. Alternative methods of carrying out 
certain specific parts of the erection—such as cross stress- 
ing and using the different proprietary systems of post- 
tensioning—were included in the erection schedules, and 
the whole operation involves method study, work study, 
and costing of all the various steps in erecting these 
bridges and prestressing them. Some further details of 
the bridges erected in these trials are given on page 92. 

The reasons why such an elaborate research is being 
carried out are interesting. It offers facilities for training 
the erection crews, but this seems to be a rather subsidiary 
reason. Further, the firm is not yet committed to pro- 
duction designs of bridge beams, and obviously, at this 
stage, a certain amount of research and investigation 
would be expected before the production designs were 
finalised. But the scope of the work goes beyond what 
would be expected on that account, and, indeed, as far as 
we are aware, work study of this kind, and of this 
thoroughness, is quite new in its application to precast 
concrete structures, and somewhat rare and unusual in 
civil engineering generally. The impression is gained that 
exponents of the various systems of prestressing may 
not have been too frank about the difficulties experienced 
on the erection site ; hence, costs tend to rise above 
estimates. In an appraisal of the economics of bridge 
deck construction, written as an accompaniment to the 
trials, Mr. K. M. Wood, of Concrete, Ltd., expresses this 
very frankly. Apparent failings in precast prestressed 
bridgework are, he considers, mainly due to three reasons, 
namely (1) use of designs which necessitate unnecessarily 
intricate and expensive on-site operations ; (2) the use 
of designs involving operations which are too difficult 
to be completed soundly by normal site operatives ; 
(3) lack of experience by contractors. This last, he states, 
can lead to very steep cost increases ; the time required 
for handling prestressing wire and equipment can be 
reduced by over two-thirds if the men are properly trained 
and experienced. fe 

Thus we see that the trials aim at acquiring more 
precise knowledge of the cost and efficacy of typical site 
processes. Comparatively simple and inexpensive opera- 
tions can then be separated from those which prove 
excessively difficult or expensive, and in the latter case the 
design or the process modified. Cost data are gained by 
breaking down and analysing these operations, and this 
work, too, can influence design, which can then aim 


more surely at economical production and straightforward 
erection as well as structural efficiency. Points of prac- 
tical detail are also investigated ; for instance, the toler- 
ances needed for cross stressing holes in precast elements, 
and certain practical difficulties in grouting post-tensioned 
cables. The work is also to include tests on a bridge— 
built to one-third full scale—comprising hollow box 
beams placed side by side, and cross-stressed together ; 
the aim is to verify the conditions under which such an 
assembly may be treated as a slab bridge in design, rather 
than as a series of separate beams. All this work is, at the 
heart of the problem of producing a cheap and efficient 
Structure. It is especially important at the present time, 
when a great expansion in road building is expected, 
particularly in the construction of motorways, with their 
many bridges, and of urban routes such as the West 
London motorway, which is to be built partly as a viaduct. 
From the national point of view, it is probably unim- 
portaft which structural material predominates in the 
construction of bridges such as these, but it is important 
that the designs used should reach towards finality in 
economy. 


EDUCATION OF CIVIL ENGINEERS 


Next September a rather unusual conference on 
education is to be held at the Queen’s University, Belfast. 
Usually when the education of engineers is discussed no 
distinction is drawn between education for civil, mechani- 
cal, electrical, chemical, &c., engineers unless the 
discussion becomes so detailed as to study a syllabus. 
But the organisers in Belfast believe that there are particu- 
lar facets of an education for civil engineering which 
cannot adequately be covered by a general discussion 
of engineering education. They point out, for example, 
that civil engineering differs from other branches of 
engineering in the way it is organised. First, each 
product is an individual design so that repetitive work 
does not often occur; and, secondly, the carrying to 
completion of a project is the joint job of consulting 
engineer and contractor, each having his peculiar needs 
not found to the same extent in other branches of engineer- 
ing. The conference therefore is to refer only to “ The 
Place of the University in the Education of Civil 
Engineers ” and it will be held from September 8 to 12. 
Professor Pippard, senior vice-president of the Institution 
of Civil Engineers, will take the chair at the first session. 

It is not possible, of course, to discuss the whole field 
of civil engineering education in a conference of this 
kind. Pre-university education and the attainment of 
professional qualifications will not therefore be included. 
There will be a discussion of undergraduate study and 
the university curriculum, from the viewpoint of both 
universities and employers. There is a tendency amongst 
many lecturers in civil engineering to try to lighten the 
course by cutting out some of the more specialised work. 
If this tendency is approved it might lead to an increased 
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demand for post-graduate courses. This is a subject 
which cannot be studied without the co-operation of 
engineering employers, so a discussion of post-graduate 
courses has been included. There will also be a discussion 
on the place of civil engineering research in the university. 
There is no doubt that a live school of research is essential 
to the well-being of a university civil engineering depart- 


. ment, but this is only possible if its value is recognised 


by practising engineers who can encourage research by 
proper recognition of research degrees, and by bringing 
their more fundamental problems to the attention of the 
universities. Each of these main topics will be intro- 
duced briefly by eminent practising engineers and 
university representatives. Many of these problems have 
been faced jn the United States and for this reason 
Professor Newmark, head of the Department of Civil 
Engineering, University of Illinois, has been invited to 
take part in the discussions. Considerable support has 
already been given to this conference but we understand 
that at present the proportion of practising engineers to 
the university representatives is rather low. Anyone 
wishirig to take part in the conference should write to 
the Organising Secretary, Civil Engineering Department, 
Queen’s University, Belfast. 


TECHNICAL LIAISON SERVICE 

We are sometimes driven to the conceited conclusion 
that we know a great deal more than other people. In 
fact, of course, in a special kind of way, we probably do ! 
For if we need editorial information we seldom have 
much doubt where to look for it and even when we are 
in doubt, we have pretty sound ideas about who else will 
be likely to know. Much the same condition rules, no 
doubt, in other organisations besides the editorial depart- 
ments of technical journals. For example, a research 
establishment that does not know how to set about getting 
hold of information from elsewhere relating to its specific 
field is just not worth its salt. It follows that we, and also, 
of course, such research establishments, are repeatedly 
surprised to find that there are plenty of people apparently 
wholly unaware of the existence of sources of information 
which have been known to us for years. Indeed, we have 
to guard against the acquirement of a feeling of contempt 
for those who prove so ignorant. For, after all, it is our 
job to be in constant contact with sources of information. 
But that of a small firm may be to make a very limited 
range of goods by well-tried methods, so that when some 
design or production problem, or, for that matter, one 
concerned with the sales or financial side, does turn up, 
those in the firm need feel no disgrace in confessing that 
they do not know where to turn for help. If any disgrace 
is involved it surely lies with the community as a whole 
through its failure to recognise that a need may exist for 
organisations to which such firms can appeal. 

That these are not idle musings upon our part is demon- 
strated by a booklet now in our hands descriptive of an 
experiment carried out for the Scottish Council (Develop- 
ment and Industry), and supported by the D.S.LR. with 
counterpart funds derived from U.S. economic aid. The 
full report is obtainable from the council at 1, Castle 
Street, Edinburgh. What the council did was to set up a 
Technical Liaison Service (T.L.S.), consisting of three 
retired engineers, and send them out to visit over 100 small 
firms with less than 500 employees to find out whether 
they were confronted with any problems in striving to 
expand and become more efficient ; how they were tack- 
ling them ; and how external services could help. What 


they actually discovered was that most of these firms were 
finding great difficulty in solving their problems, often, 
indeed, abandoning the attempt, and that they relied 
predominantly on trade contacts for information and 
were accordingly in danger of operating within a closed 
circle. They also found that information leading to a 
solution of 70 per cent of the problems was already in 
existence somewhere, but that the sources of the know- 
ledge were unknown to, or had not been approached 
by, the firms concerned. Some of the queries could, 
indeed be answered outright and at once by the T.L.S. 
team, others as quickly by the Scottish Council, the 
D.S.L.R. Technical Enquiries Service, the Canadian Tech- 
nical Information Service, various research laboratories 
and technical colleges. For other problems the T.L.S. 
was able to put the firms concerned in touch with organ- 
isations which could handle technical or design problems, 
do sponsored research, or provide business information 
or financial help. The very reasonable conclusion 
reached by the steering committee of the council is that 
some kind of permanent technical liaison service ought 
to be established and it suggests that the operation of a 
regional scheme “belongs properly” to the D.S.LR. 
In the meanwhile, we gather, under impulsion of the 
committee, the Scottish Education Department has 
authorised the expenditure required to set up a Technical 
Information Service under the Department of Industrial 
Administration at the Royal College of Science and 
Technology at Glasgow. The D.S.LR. is giving con- 
sideration to the project. 


WORK STUDY IN THE ROYAL NAVY 


The growing cost of ships and equipment and the 
strategic changes in the past few years have necessitated 
a redesign of the whole pattern of the Royal Navy’s shore 
support to meet modern needs. The aim has been to 
economise on overheads and running costs and to amal- 
gamate and concentrate wherever possible. Dockyards, 
Commands, bases, naval air stations, hospitals and shore 
depots have all been affected. Several of these establish- 
ments have been, or are being closed down, or amal- 
gamated with others, and both the Controller’s Depart- 
ment at the Admiralty and the Royal Dockyards have been 
completely reorganised on the same general principle. 
Instead of being divided into specialised professional 
sections, the department for which the Controller is 
responsible will now be divided under broad functional 
sub-divisions—ships, weapons and equipment. Similarly 
a General Manager is being appointed for each Royal 
Dockyard under the authority of the Admiral Superinten- 
dent. He will have under him departments carrying out 
specific tasks instead of the dockyard being divided up, 
as hitherto, according to the profession of the individual 
construction engineers and electrical engineers. 

Moreover, with the object of obtaining the maximum 
operational and administrative efficiency both ashore and 
afloat, the Royal Navy has followed the example of several 
individual firms, and a year ago set up a “ work study ” 
organisation. A training school modelled on the work 
study instructional department of an international com- 
mercial undertaking, was opened recently at the Royal 
Naval Barracks, Portsmouth, by the First Sea Lord who 
was mainly responsible for the introduction of work 
study technique into the Royal Navy. Courses vary in 
length from one to six weeks and it is hoped to have 
twelve teams at work in ships and shore installations by 
the end of this year. As far as can be seen at present, 
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arrange for their showing and who believe them to be 
really effective, the answer was somewhat deflating. With 
only occasional exceptions the answer to the query 


50 per cent of their work is likely to be concerned with 
organisation and with what might be called “ chores,” 





and about 25 per cent on maintenance problems. There 
are now four teams under way—each consisting of two 
Lieutenant-Commanders with a Chief Petty Officer as a 
recorder-analyst—and already considerable success has 
been achieved in various fields in the saving of time and 
manpower. One of the earliest successes was the result 
of motion study work by a combined naval and scien- 
tific team. This team proved it was possible to increase 
by 88 per cent the number of rounds a minute fired by a 
twin 4in anti-aircraft gun, while at the same time 
reducing the gun crew by 23 per cent. Another team 
investigated the possibility of reducing the time taken by 
a shallow water diver to dress, a matter which is sometimes 
of considerable operational importance. It succeeded 
in greatly reducing the time factor by devising a scheme 
to ensure that diving suits are prepared in advance for 
being put on quickly. Work study units have been no 
less successful on the administrative side. On their 
recommendation new sorting routines with specially 
designed equipment have been introduced, at negligible 
cost, in two mail offices at large naval establishments. 
This has resulted in a 60 to 75 per cent reduction in the 
number of staff and a financial saving of £10,000 a year 
in the combined cost of running the two offices. Much 
indeed is hoped of the Navy’s “ work study ” organisation, 
particularly in eliminating unnecessary “chores” and 
ensuring that essential routine tasks are carried out 
quickly and smoothly and, where possible, by fewer 
men. 


DO SAFETY POSTERS WORK ? 


About four months ago we welcomed and commented 
upon the decision of the Accident Prevention Committee 
of the British Iron and Steel Federation to publish, 
approximately at four month intervals, an attractively 
printed journal called Safety. The June number which 
lies before us as we write contains amongst others an 
article on “‘ Do Safety Posters Work ?”” We have our- 
selves always wanted to know, because like plenty of 
other people, we suspect they don’t! It is not altogether 
a very easy question to answer because if one starts asking 
questions of individuals who ought to be influenced by 
the posters there is the probability that temporarily they 
will be made more poster-conscious than usual. How- 
ever, two companies in the iron and steel industry some- 
what ingeniously arranged for a recent period to exhibit 
three times as many posters as usual, subsequently inquir- 
ing of some employees which posters they considered the 
most effective. For those who devise posters, who 


appears to have taken some variation on the theme “ What 
That discovery, that people seldom really 


posters ?” 
notice posters, though recorded in rather more definite 
terms than usual, is of course, not wholly new. Fer 
within industry (and outside it, too, as for example in 


posters relating to road safety) there has been, in recoge 


nition of the doubtful efficacy of posters, discordant 
argument as to whether safety posters should be humor- 
ous, horrific or merely shocking in order to attract atten- 
tion. The fact that no type has ever been proved even 
vaguely more successful than another suggests depressingly 
that nobody takes much notice anyway ; and even the 
fact that a certain horrific road accident poster did for a 
time attract a great deal of notice is not an effective 
argument. For people noticed the poster because they 
objected to such a thing being exhibited. There is no 
evidence whatever that it had any influence upon the 
behaviour of any road user ; only that people objected to 
being assaulted by weeping widows at every street corner ! 

Should then, firms give up using safety posters ? We 
must say we do rather wonder sometimes whether 
accident prevention would be furthered if they were to do 
so. For in too many factories the management feels its 
duty is as well done as it could be done so long as it can 
say it exhorts its employees to be safe by exhibiting 
safety posters and slogans. In fact, of course, as many 
a safety officer proves fond of quoting “‘ No poster ever 
prevented an accident.” Much more positive action is 


needed, stemming from the active interest of the board of 


directors itself, if the accident rate in any factory is to be 
brought down. Thus, were posters not available, certain 
backward companies might be forced into thinking more 
clearly about steps they ought to take more actively 
to promote safety. But to suggest in that way the idea 


that posters should be abolished is also to shock the 
mind into a realisation that they really must have some 
value, which is not brought out by the kind of investiga- 
For were a company manufacturing, 


tions related here. 
let us say a cereal, to run for a short while an intensified 


poster advertising campaign and then to ask people at 
random in the streets which poster they liked best, would 
they not also get predominantly the reply ‘* What 
posters ?”’ Yet the commercial value of poster advertis- 


ing has again and again been demonstrated financially. 
Thus whether or not employees of a firm “ observe” 


safety posters there will, we believe, be exerted an influence 
The effect no doubt is similar to that of 


on their minds. 
subliminal advertising on television. Whether they realise 
it or not they become more safety conscious. 





** BURGESS AND Key’s REAPING MACHINE.” 


“ The M’Cormick reaping machine, as improved and manufactured 
by Messrs. Burgess and Key, of Newgate-street, London, comes to 
the exhibition of this year with a prestige of having beaten all others 
on former occasions. It will be remembered that, in the judges 
report of the results of the trials at Leigh Court, it is said that this 
machine cuts a clear track of five feet six inches ; that in every opera- 
tion in which it was tested it exhibited a decided superiority ; that it 
cut with great precision both wheat and barley, standing and partially 
lodged—and, in cutting through weeds and grass showed no tend 
to choke ; and that the delivery is peculiar to this machine, and is the 
principal and most important improvement effected since last year, 
the corn, on being cut, falling on a series of rollers, fitted with Archi- 
medean screws, by which it is delivered in a continuous and well- 
formed swathe at the side of the machine. It is further stated that 
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this delivery, being effected by the machine, dispenses with the atten- 
dant necessary in Dray’s and Palmer’s machines ; and it was proved 
to be capable of cutting wheat and barley with no other attendance 
than a boy strong enough to drive a pair of horses. 

““ The draught, also, was said to be much lighter than that of any 
other machine, and the horses were not required to travel faster, or 
to exert greater power than would be necessary in poamiee in land 
in medium strength. In the same report it is said that 
in cutting in this machine a) 


and speec the consequence of 
distribution of power. The judges had no hesitati 

this machine the (Royal Agricultural) Society’s prize of £30, and 
Se that all who witnessed the trials would concur in 
that decision.” 
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North of Scotland Hydro-Electric 
Schemes 


No. IX: THE BREADALBANE SCHEME — Part II* 





A general picture of the Breadalbane group of schemes was given last week. 


Here we describe the principal dams of the scheme. 


Three buttress dams have 


been built with fly ash concrete ; Lednock dam, above, is designed to resist 
earthquake stresses, and Giorra dam is being constructed in \0ft lifts. Lubreoch 
and Giorra dams show successive refinements in design over the prototype gravity 


buttress dam as built at Loch Sloy and Lawers. 


Breaclaich dam is the Board’s 


second rock-fill dam, and is noteworthy for the simplicity of its construction. 


HERE are five major dams in the 

Breadalbane scheme, which are at present 
completed or at a fairly advanced stage of 
construction. One, at Breaclaich, is a rock- 
fill dam, and the others are all concrete 
buttress structures. The Lawers dam, which 
was completed some years before the others, 
is virtually a replica of the dam at Loch 
Sioy, but its maximum height is less. Lub- 
reoch and Giorra dams are gravity buttress 
designs, of the same family as the Sloy dam, 
but with improvements over the Sloy 
design. Lednock dam is a diamond-headed 
buttress dam, of a design rather different 
from any other of the North of Scotland 
Hydro-Electric Board’s dams. 

These last three have in common the us2 
of fly ash in their construction. Our last 
article in this series gave details of the 
methods used in the Garry and Moriston 
schemes to economise in the consumption of 
cement, the supply of which had been causing 
the Board certain difficulties. We explained 
how blast-furnace slag had been used in the 
Trief process to eliminate about 70 per cent 
of the content of cement otherwise needed 
for two of the dams of the scheme. As part 
of the same policy, the rock-fill dam at 
Quoich was built. At Breadalbane we have 
further examples of that same general policy 
in the construction of the Board’s second 
large rock-fill dam and in the use of fly ash, 
as an alternative economy to the Trief 
process, at Lednock, Lubreoch and Giorra 





*No, VIII, The e and Moriston Schemes, appeared 
5-November 9, 1956. 
+ The actual catchment areas utilised total about 202 square 


dams. The Trief process has, in fact, been 
used at Breadalbane as well, in certain of the 
outlying concreting works needed to build 
the aqueducts, but the use of fly ash has 
been the principal economy sought. 
Braehead power station has been the source 
of the fly ash: it is brought to the dam 
sites in bulk, and treated simply as an addi- 
tional material to be added to the concrete 
at the batching plant. At one plant it is 
lifted to its storage hopper by an elevator 
which also handles the cement, but it must be 
stored and weighed as a separate constituent, 
and additional equipment must be installed 
at the batching plant to do this. It is tested 
on site for carbon content and rejected if a 
figure greater than 10 per cent is obtained ; 
both the strength and colour of the finished 
work are affected by the carbon content. 
Care must be taken to keep the fly ash dry 
and avoid condensation in its containers, 
if it is to be handled easily. Only small 
quantities of the ash can be stored, as it 
tends to compact if left any length of time. 
It is added to the concrete mix in a quantity 
sufficient to replace about 20 per cent of the 
cement which would otherwise be used. The 
concrete is indistinguishable in appearanc> 
from normal Portland cement concrete. How- 
ever, the fly ash is very subject to change in 
carbon content with the use of various coals 
at the power station; at Braehead coal 
from a large number of sources was used. 
The cementing properties of the fly ash 
are given by its high content of silica, which 
combines with the lime set free when the 
Portland cement sets. The properties of the 
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resulting concrete are modified by a reduction 
in strength at early ages, but after the initial 
delay the strength of the fly ash mix tends to 
approach that of the normal mix with increas- 
ing age, until there is generally little difference 
in strength at an age of one year. The heat of 
hydration is reduced by the fly ash additive, 
and apparently this has been the principal 
advantage sought in its use in dam con- 
struction in the U.S.A., rather than the direct 
saving in cement aimed at by the Board. 
For the Scottish dams impermeability to 
the aggressive highland waters is considered 
to be the over-riding criterion for the con- 
crete, so facing concrete has tended to be 
rather rich in cement. The reduced heat of 
hydration, and hence reduced tendency for 
shrinkage cracks to form, which the fly ash 
mix gives, is favourable in this respect, par- 
ticularly since for the same water content as 
ordinary Portland cement concrete, work- 
ability is improved by the addition of fly ash. 
Further, dams are not generally subjected to 
full water loads until the concrete has been 
in position for some time, so the fly-ash 
concrete can mature before its impermeability 
is put to the test. 

A thorough investigation of the properties 
of the fly ash concrete was considered neces- 
sary before it could be used on any of the 
Board’s dams, particularly since the con- 
ditions governing its use were quite different 
from those in the U.S.A. where previous 
experience was available. Research was 
therefore carried out by Professor W. T. 
Marshall at the University of Glasgow, and 
a detailed account of the problem has been 
given in a paper by Messrs. Fulton and 
Marshall.* 

Since that account was published the 
Lednock dam has been completed and its 
reservoir filled, and construction has ad- 
vanced very considerably on Lubreoch and 
Giorra dams, and Lubreoch dam is now 
retaining water to an intermediate level. 
Lednock dam has shown itself to have a high 
standard of watertightness. Details of the 
mixes of the fly ash concrete used for this 
dam and the strengths obtained at various 
ages are : 


Hearting Rich facing 
concrete concrete 
Aggregate cement ratio ... ... 9:1 6-3:1 
Per cubic yard : 
Portland cement, Ib 305 440 
2” ee re 76 76 
Dry sand, Ib... ... ee 1098 1040 
Dry 3in—I4in aggregate, Ib ... 1167 1104 
Dry l4in-in aggregate, tb 1167 1104 
Water, Ib ei Saha aie, eee 229 258 
Strength : ! 
28-day minimum require-| 2300 2800 


ment, Ib per square inch 
Mean cube strengths from) 
statistical analysis of works) 
cubes tested, ib per square! 
inch | 


2930 


More recent information on the use of 
fly ash, with more detailed reference to the 
Breadalbane dams, is given in the correspon- 
dence to the paper referred to above, pub- 
lished in the Institution of Civil Engineers’ 
Journal for July, 1957. Furthermore, three 
papers on this subject are to be presented by 
British authors at the forthcoming congress 
on large dams, to be held in New York in 
September ; these three include the paper 
“Use of Fly Ash at Lednock Dam” by 
Messrs. R. H. McDonald and A. C. Allan. 

Some 3000 tons of fly ash was used at 
Lednock dam, replacing 20 per cent of the 
cement in 78,000 cubic yards of concrete. 
A saving of £17,000 has been claimed by the 
use of fly ash at Lubreoch dam, even though 
it was not used in the early stages. 





* “ The Use of Fly Ash and Similar Materials in Concrete,” 
Journal L.C.E., November, 1956. 
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LEDNOCK DAM 


The structural design of buttress dams, as 
exemplified by recent work in Scotland, was 
discussed quite fully in a recent article in this 
series (on the Tummel Garry scheme, when 
Errochty dam was described in THE ENGINEER 
of September 9, 1955). At that time, we 
showed comparative cross sections of various 
buttress dams, and figures of principal 
stresses, and enumerated the advantages 
claimed for these designs over the solid 
gravity dam, principal amongst which is a 
saving in concrete. 

The Lednock dam is rather different from 
any of those previously discussed. It will be 
seen-from the accompanying drawing that the 
dam is a diamond-headed buttress structure ; 
but unlike other buttress dams in this 
category, its upstream face is not markedly 
sloped, but approaches verticality. Thus 
in design concept it appears to lie half- 
way between the “ gravity buttress’ con- 
cept of the Sloy dam—achieved by “ open- 
ing out ” a gravity dam—and to the classical 
buttress dam as analysed by Noetzli and 
Schorer, and as expressed in Scotland by 
Shira and Errochty dams. This character- 
istic shape of Lednock dam is considered by 
the consultants to give the most economical 
structure for the particular conditions en- 
countered. It was decided upon after an 
extensive comparison in which over forty 
different buttress shapes were analysed. 


950 FEET 


s 
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The dam is also rather more massive than 
comparable Scottish buttress designs. This 
is due to a special peculiarity of its site. 
Comrie, the village nearby, has experienced 
earthquakes, principally three in the period 
1839 to 1848, two of which reached an 
intensity of eight on the Rossi-Forel scale. 
The viliage lies close to the Highland border 
fault, with which the earthquakes are asso- 
ciated ; their epicentre has always been 
localised within a small area round the 
village, the intensity of eight just mentioned 
being recorded up to 6 miles from the epi- 
centre. This radius, however, takes in the 
site of Lednock dam. The design of the dam 
therefore includes a provision for earthquake 
shock, being the horizontal force due to an 
acceleration of 0-075 g. 

Apart from the problem of design of the 
buttress dam itself, three other alternatives 
were considered at the design stage, namely 
gravity, earth- and rock-fill dams. Estimates 
of the buttress and earth- fill designs were so 
close that both designs were prepared in 
detail, and explorations made to confirm the 
sources of fill and clay puddle for the earth 
dam project. The latter was included as an 
alternative in the tender documents, and did 
in fact attract the second lowest bid. 

Each buttress of the dam has a stem which 
is thickened to 20ft along the downstream 
face, giving an effect analogous to the flanged 
thinner web of a beam. Corners are rounded 
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Lednock dam. There are thirteen buttresses, each SOft across, flanked by 
dimensions of the dam are: crest length 950ft; height above river 
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to avoid stress concentrations, and the dam is 
corbelled out near the top so that the road- 
way along the crest has been formed by the 
main in situ concreting, with no precast work. 

The buttresses of the dam are statically 
independent, but each one abuts directly 
on to the next. The sealing strips conven- 
tionally used at joints in a dam are not 
employed here. A plug of bitumen | square 
foot in cross-sectional area and 2ft 6in from 
the upstream face extends from crest to bed- 
rock between each pair of buttresses, and in 
it a pipe is inserted, so that the bitumen — 
can be heated by steam, and thus softened so 
that it flows and makes a watertight joint. 
There is also an inspection shaft in the head 
of each buttress. Considerable attention 
must be paid to the cut-off in a buttress dam : 
at Lednock vertical drains are drilled into 
the rock behind the cut-off wall; these 
drains discharge into the spaces between the 
buttress webs. 

The intake to the main tunnel is on the 
right bank of the reservoir, well away from 
the dam. The only water control arrange- 
ments embodied in the dam therefore are 
the spillweir and a scour culvert. The latter 
is 5ft in diameter and is controlled by a dis- 
charge regulator and a small needle valve 
which bleeds off the compensation water. 
There is a free-rolling emergency gate on 
the upstream side of the culvert. Both valve 
and gate are electrically operated, and both 
the gate-house at the crest, and the valve house 
on the downstream side are situated largely 
within a hollow in the main body of the dam. 
The spillweir is formed from precast con- 
crete beam elements spanning between the 
buttresses ; it will pass 5300 cusecs at a head 
of 3-6ft. There is a step in the spillweir crest, 
which forms a horizontal walkway. This 
configuration was assessed with a hydraulic 
model. Posts for a handrail can be fixed in 
sockets left on the upstream side of this 
walkway, so if any maintenance is necessary, 
the work can be approached along the walk- 
way. There is no road access on the far side 
of the dam, and no access bridge has been 
necessary, as a result of this expedient. 

The effect of the earthquake forces acting 
in the same direction as the water load can be 
judged from the following figures. The 
maximum vertical compressive stresses at 
the base of the dam are : 











Reservoir Reservoir 
empty, full, 
tons per tons per 
square foot square foot 
U face : 
Without earthquake allow- 7-78 2:32 
ance 
With eart EH allowance. . 7-08 1-07 
wnstream 
— ea thieetion allow- 2-74 10-76 
With ie terthquiie allowance... 3-73 12-37 
| 





The uniqueness of the problems of any 
one site, differing economic conditions at 
the time of construction, and differing require- 
ments for ancillary features, such as the crest 
roadway, all militate against an exact com- 
parison between the merits of different dams. 
Such a comparison has been made, however, 
in the case of Sloy, Lubreoch and Giorra 
oo a paper by Messrs. E. J. K. Chapman 

. F. Campbell,t where these structures 
sed Fes compared with two gravity dam 
designs. Referring all these to a section of 
dam with a height of 120ft the paper gives 
the concrete in cubic yards per lineal foot 
respectively as 209, 140, 136 and 119 for a 
gravity design and for the Sloy, Lubreoch 
and Giorra design ; shuttering in square 
yards per lineal foot is 41 (54 in the second 


and Economics of Massive Buttress Dams,’’ 
Congress on Large Dams, Paris, 1955. 
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Massive Buttress 
Dams 


Three stages in the evolution of the class of dam 
known as the “massive buttress"’ dam, are 
depicted here. Constructional speed and sim- 
plicity have been primary aims in developing these 
designs, which are discussed in the accompanying 
article. Ali three dams are part of the Breadalbane 
scheme. The earliest, the Lawers dam, shown 
OPPOSITE, was completed in 1957, and is generally 
similar though not so high as the prototype of this 
class, which was built at Loch Sloy and completed 
in 1950. The Lawers dam has a maximum height 
of 130ft and a crest length of 1250ft. 





Giorra dam, part of which is shown 
under construction on the RIGHT, repre- 
sents the third stage in refining the 
massive buttress design. By altering 
the slopes of the buttress head, the 
precast arches have been eliminated. 
Comparative quantities are less than for 
Lubreoch dam. The spillweir is formed 
by building a length of open-jointed 
gravity dam, in contrast to the precast 
concrete planking which spans between 
buttresses in the earlier dams 
Lubreoch dam has a maximum height of 
130ft above foundation level, and a crest” 
length of 1740ft. Corresponding figures 
for Giorra dam are 110ft and 1540ft. 
The consulting engineers for all three 
dams are Messrs. James Williamson and 








Partners. The main contractors are, 
respectively, the Cementation Com- 
pany, Ltd. (Lawers), James Miller and 
Partners, Ltd. (Lubreoch), and Edmund 
Nuttall Sons and Co. (London), Ltd. 
(Giorra) 
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Lubreoch dam (LEFT) is slightly more economical 
in constructional quantities than the Sloy design. 
Note that the’contraction slots between buttresses 
are carried right up to-the crest of the dam, above 
the precast concrete arches, which carry the road- 
way on the downstream side. These arches are 
shallower than in the earlier dam. The illustration 
shows the gate houses under construction ; one 
controls a gate for the scour culvert, the other a 
gate for the power station intake. The gate shaft 
is, in each case, in the body of the dam. There are 
syphon spiliways below each gate house. Precast 
concrete elements have still to be placed on the 
crest to form the roadway 
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gravity design), 48, 54 and 51. The Lednock 
design is not exactly comparable, as we have 
indicated above (in particular the parapet 
and roadway design differs), but as near as 
can be judged we find that for a lineal foot 
of section 120ft high, the concrete volume 
would be 150 cubic yards and the shuttering 
58 square yards ; if the provision for earth- 
quake loads is omitted, the corresponding 
figure for the concrete is reduced to 134. 
Practically all the shut- 
tering of the Lednock 
design is straight, and 
shuttering costs for the 
cross sections appear 
to vary little between 
Lednock, Lubreoch 
and Giorra. Thus, if 
allowance is made for 
the earthquake loads, 
this approximate com- 
parison seems to indi- 
cate that the economy 
of the Lednock design 
is about midway bet- 
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shows Lubreoch dam in detail. The buttresses 
are at S55ft centres, and are separated by 
tapered plugs of concrete which are cast after 
most of the early contraction of the main 
concrete has occurred. These “ plugs” are 
taken right up to the crest of the dam. So 
the precast arch rings which carry the crest 
on the downstream side (the depth of the 
arches formed by these rings is much reduced 
over the Sloy design) have their top surfaces 





ween the Lubreoch and 








Giorra designs, the lat- 
ter being the cheapest. 
The total variation 
over the three in this 
comparison is less than 
10 per cent; how- 
ever, the cost of a com- 
parable gravity dam 
appears to be about 
half as much again as 
the mean cost of these 
three. 

















The appearance of 
the finished Lednock 
dam is impressive, both 
in the architectural 
effect which the struc- 
ture gives, and in its 
setting in the Lednock 
valley and its sur- 
roundings. An account of the constructional 
procedures used in building the dam has 
been given, together with a general descrip- 
tion of the St. Fillans section of the Breadal- 
bane scheme, in a paper presented to the 
South West Scotland Association of the 
Institution of Civil Engineers by Mr. W. 
McCready in March, 1956. The consulting 
engineers for the dam were Sir Murdoch 
MacDonald and Partners, and the con- 
tractors Taylor Woodrow Construction, Ltd. 


LUBREOCH DAM 


Lubreoch dam is similar in general form 
to the well-known dam at Loch Sloy, though 
its height is less, and it embodies certain 
design modifications. The drawing here 
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with a 10ft roadway 


coated with bitumen, and the arches and all 
work above them are free to move as the 
buttresses contract, until the plugs are filled 
after the stipulated interval of three months. 
The plugs each have three “ water barriers” 
on each side, each in the form of a keyway, 
the first with a p.v.c. strip placed across it, 
the second bitumen-lined, and the third a 
plain keyway. Precast concrete is also used 
for the roadway where large L-shaped 
elements, each weighing 5-8 tons and 15ft 
in length, are placed one on each side of the 
dam, to form the road surface and parapet 
wall. The spillway is formed from pre- 
stressed precast concrete beams spanning 
between buttresses, but a cast in situ topping 
is added, using a vacuum shutter, to take the 
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Typical cross section of Breaclaich dam. 





Its height is 76ft; length 1400ft and volume 260,000 cubic yards 
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live load for which the spillway is designed. 
The length of spillway needed to cater for the 
design flood has been reduced by constructing 
two syphons. There are two buttresses of 
slightly more massive section than the others, 
one on each side of the spillway. Each one 
contains a syphon, and draw-off culverts, one 
being the intake to the small power station 
immediately below the dam, and the other a 
scour culvert controlled by a discharge 
regulator. These water-control devices are 
explained more fully in the next part of this 
article. 

The compensation water flows from 
Lubreoch dam are quite substantial—55 
cusecs, increasing to 78 cusecs in the summer 
period. Flow from the reservoir, it will be 
recalled, passes down the river for 3 miles 
to the headpond at Stronuich, where the 
intake to the main power station is situated. 
The 4MW Kaplan set at Lubreoch—identical 
in design with the set at Dalchonzie—utilises 
the head made available by the dam and 
takes a flow of about 650 cusecs. Compensa- 
tion flow is discharged through a needle valve 
connected to a branch from the scour culvert. 





10ft lift of steel shuttering in position at Giorra dam 


Concrete aggregate for the dam (and also 
for Giorra dam) is obtained from a quarry 
6 miles down the glen, and brought to stock- 
piles on the site by lorry. A tunnel with a 
conveyor passes under these stockpiles, serv- 
ing the concrete batching and mixing station, 
which is a modern plant with an output of 
80 cubic yards per hour, capable of manual 
or automatic operation. There are eight 
constituents in the concrete mixes, namely, 
24in, 14in and jin aggregates ; rock sand ; 
natural sand, cement fly ash and water. A 
secondary crusher is installed at the quarry 
to increase the yield of sand, 80 per cent of 
rock sand being used in the concrete. Part 
of the finer fraction of the rock sand is re- 
jected at the quarry. The arch rings are 
precast on the site, but other precast elements 
are brought from a factory at Glasgow. The 
facing concrete has 480lb of cement and 
120 Ib of fly ash per cubic yard ; 


" ing figures for the hearting concrete are 336 Ib 


and 841b; minimum cube strengths of 
2100 Ib and 13501b per square inch are 
specified for the two mixes respectively. 


GiorRA Dam 


Both the design and construction of Giorra 
dam offer unusual interest to the civil 
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Constractional details of upstream apron of Breaclaich dam 


engineer. The design was conceived, as we 
have already indicated, as a further refine- 
meni over the Lubreoch and Sloy designs, 
and the volume of concrete under comparable 
conditions has been reduced beyond that 
achieved in these earlier examples. Con- 
structional simplicity was especially sought 
by the designers. Thus, the precast arches 
so prominent in the earlier dams of this type 
have been eliminated by adjusting the 
upstream slope, as is shown in the accom- 
panying drawing. The change on the 
upstream face offers no special difficulty in 
shuttering, and the only special shutter 
needed is for the elliptical curve, where it 
can be used repetitively for a large number 
of times. Design of the dam has been 
explained, step by step, in some detail in the 
paper by Messrs. Chapman and Campbell, 
to which we have already referred, and which 
shows that the economies have been intro- 
duced without undue stress increases. The 
horizontal sliding factor is, however, high 
at 0-845 (i.e. the resultant force on a hori- 
zontal section at the base would act at an 
angle of 40 deg. 12 min. to the vertical), but 
the rock on which the dam is founded— 
granulite—is of good quality and is stepped 
and sloped at formation level, so resistance 
to sliding is considered adequate. One 
further simplification has been made in the 
shape of the dam since the paper was written ; 
originally, the web or stem of the buttress 
was 15ft wide for a distance of about 40ft, 
and then splayed out to 22ft at the toe. The 
splay is, in fact, taken from the tangent 
point, in the dam as built, thus giving the 
buttress straight sides at the expense of a slight 
addition in concrete. 

Simplicity is again evident in the construc- 
tion of the spillway, where the dam is, in 


effect, an open-jointed gravity dam; an 
increase in hearting concrete has thus been 
accepted in preference to the precast planking 
characteristic of the spillways of other buttress 
dams. The intake of the tunnel to Cashlie 
power station is incorporated in the dam, 
with its guard gate and control gate. The 
scour culvert is similar to that at Lubreoch, 
but in this case no compensation flow is 
required, and the spillway provision is less 
onerous, since the proportional storage in 
this upper section of the scheme is much 
greater. 

The simplicity in construction sought in 
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designing the dam has been taken advantage 
of by the contractor in several ways which 
differ from normal practice. First, blasting 
and excavation were carried out largely in 
the first summer of construction before 
concreting was started ; the concreting itself 
was concentrated upon thereafter. The 
usual procedure of diverting the river in the 
first stages of construction, and then moving 
it back to flow through an opening in the 
dam was also obviated. A flume of steel 
plating was built (with the small section of 
foundation concrete immediately beneath 
it already in place) across the axis of the dam, 
and the stream flows through this flume 
throughout construction. The hole left in 
the dam will be plugged on completion. 

Concreting is carried out in 10ft lifts. This 
is thought to be an innovation, at least in 
Great Britain. A similar height of lift—3m— 
is, however, being used on the Grande 
Dixence dam in Switzerland, and Canadian 
practice seems to favour very high lifts. The 
shuttering is illustrated. The elliptical shutter 
is formed of steel ribs, and is massively built. 
The straight shutter is not a climbing shutter 
and the assembly is tied together at the top 
level ; it is bolted at the bottom level, by 
patent bolts cast into the concrete, which 
can be withdrawn when the shutters are 
struck. These heavy shutters, especially 
the elliptical one, were at first found rather 
cumbersome in use ; the deflection induced 
by the wet concrete, for instance, had to be 
compensated for in the next setting. To allow 
adjustments such as this, tie rods and turn- 
buckles were built into the shutter, which 
can thus be strained into adjustment. 

In the lower part of the dam, a buttress 
lift is concreted in two sections, with a con- 
struction joint between them. An interval 
of twenty-eight days is stipulated between 
placing these two blocks, and of seven days 
before a block can be covered by the next lift 
above. When a certain height is reached, the 
entire lift is concreted in one operation ; in 
the concreting schedule at the site, this stage 
involves the largest single “‘ pour” of con- 
crete of about 700 cubic yards, which can be 
done in about ten hours with the plant 
installed. Simplicity is again the keynote 
in the site plant generally ; the concrete 
Station serves a single 3 cubic yards mixer. 

Concreting of the dam is proceeding rather 
faster than usual, and it is thought that the 
entire programme of concreting involving 
90,500 cubic yards will take a period of six- 
teen months i.e. the dam will be finished by 
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September, 1958. This completion date is 
in advance of the scheduled completion of 
Cashlie power station, so the reservoir will 
have time to fil before power is generated. 
In contrast with the concreting, grouting 
is going very slowly, because the rock is 
finely jointed so that grout does not pene- 
trate readily, even with an “ intrusion aid.” 

The North of Scotland Hydro-Electric 
Board’s consulting engineers for both the 
Lubreoch and Giorra dams are Messrs. 
James Williamson and Partners. The con- 
tractor at Lubreoch dam is James Miller and 
Partners, Ltd., and at Giorra Edmund 
Nuttall Sons and Co. (London), Ltd. 

Details of the rock-fill dam at Lochan 
Breaclaich are shown in the illustrations here- 
with. We understand that the principal factor 
in the adoption of a rock-fill dam, as opposed 
to a gravity dam which was the only alternative 
considered, was the rising cost of cement; the 
estimated cost for the rock-fill dam was about 
10 per cent greater than for a gravity dam, 
but it was estimated that at the rate of 
increase in cost of cement at the time the 
tender was placed, the rock-fill dam would 
prove more economical by the time that con- 
struction was complete. A further practical 
advantage has been gained in the ability to 
place rock-fill in very cold winter conditions, 
which is important on such a high site. 

The dam is set on a foundation of mica 
schist after the removal of a sparse covering 
of peat and heather. A concrete-filled cut- 
off trench is formed at the upstream toe on 
which is superimposed the reinforced con- 
crete toe of the dam; below the cut-off 
trench a grout curtain is formed to a maxi- 
mum depth of about 100ft. Behind this toe 
broken rock is compacted in 30in layers with 
3-ton vibrating rollers. The layers of rock- 
fill are slightly inclined towards the upstream 
face and each layer is sluiced with large 
quantities of water to ensure that all “‘ fines ” 
are washed into the interstices of the fill. 
The upstream face of the dam is covered with 
a “cushion ”’ layer of clean stone broken -to 
pass a 6in ring. This layer varies in depth 
from S4ft at the base to 3}ft at the top. The 
top and downstream face of the dam are 
covered with a 2ft layer of stone to a similar 
specification. The rock and broken stone 
used in the dam, other than for concrete, is 
the local mica schist, quarried close to the 
right abutment of the dam, which is unusually 
hard and durable. Not more than 10 per cent 
of the stone must pass a gin mesh; the 
maximum size is limited only by the thick- 
ness of the layers of rock placed in the dam. 

The apron on the upstream face consists of 
reinforced concrete slabs 30ft square. The 
reinforcement is arranged in a grid in the 
centre of the slab. The cross sectional area of 
reinforcing steel is from 0-5 to 0-6 per cent 
of the cross sectional area of the slab in each 
direction. Copper and P.V.C. water bars 
are used between the slabs. The reinforcing 
steel is carried across all horizontal joints of 
the slabs but is not across the vertical joints. 

The axis of the dam follows three straight 
lines corresponding to a rock outcrop. The 
dam and its associated diversion works to the 
5MW power station beside Lednock reservoir 
reverse the natural direction of flow from 
Lochan Breaclaich. The dam incorporates a 
scour culvert, with an access gallery, and a 
spillway at the right abutment. “ Tourna- 
pull’ machines have been used to load rock 
at the quarry and place it on the dam. Crush- 
ing is needed only for the‘ cushion” stone. 

The consulting engineers for the dam are 
Messrs. Duff and Geddes in association with 
Mr. R. H. Cuthbertson. The main con- 
tractor is R. J. McLeod (Contractors), Ltd. 


(To be continued) 
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Nuclear Reactor Dynamic Analysis 


No. Il—{ Concluded from page 47, July 11) 


To investigate the safety or control of a nuclear reactor requires analysis of the 
dynamic behaviour of the system following postulated disturbances or during 
particular operating conditions. This paper, presented to the Institution of 
Mechanical Engineerst by R. Parr, B.Sc., AM JE.E*., and D. V. Wordsworth, 
B.Sct., derives equations for a static fuel thermal reactor, a static fuel fast 
reactor, and a circulating fuel thermal reactor. A method of analysis of 
component temperature variations is presented, with particular reference to 


a solid fuel-element with a sheath cooled on the outer surface. 


the paper in abridged form. 


Fast REACTOR WITH STATIC FUEL 


AKING a simple one-energy groupas rep- 

resentative of the conditions existing in a 
fast-neutron reactor produces flux kinetic 
equations similar in form to those for the 
thermal reactor. In the design of a fast 
reactor, however, a deliberate effort is made 
to prevent the slowing down of fission 
neutrons and so the probability of leakage 
during slowing down can be neglected. 

The form of the kinetic equations will be 


6 
ntap Hs -1)+ Pe 


together with equation (6) which is unmodi- 
fied. 


THERMAL REACTOR WITH CIRCULATING 
FUEL 


The use of fuel in a fluid, or fluidised, 
state has been proposed as a means whereby 
the heat rating of a reactor could be increased, 
and such a system is also attractive for pro- 
ducing a “* breeder”’ reactor. In some such 
designs it has been suggested that the fuel 
should be circulated through the reactor 
core and an external heat-exchanger system, 
so eliminating the need for a_ separate 
coolant passing through the reactor core. 
To use the large quantities of heat generated 
in the core requires a fuel hold-up in pipes 
and heat exchangers which is large compared 
with the hold-up in the reactor core itself. 
As a result there is a possibility that an 
appreciable number of the delayed-neutron 
emitters will produce their neutrons in parts 
of the fuel system external to the reactor. 
Such neutrons will not contribute to the 
maintenance of the neutron balance in the 
reactor. 

The circulation of the fuel will not signifi- 
cantly affect the flux distribution in the core 
and so equation (4) can still be taken as 
representing the time variation of flux at any 
point in the reactor. The delayed-neutron 
emitter density in the core will be affected 
by the fuel circulation. The equation repre- 
senting the emitter density, D;, at any point 


in the core, will now be 
oD; OD; Kee ah8i 
a h”.UC@ "—4D; °. (8) 


Defining a mean value of D; in the direc- 
tion of fuel flow by 


D; = ae 
0 


and integrating equation (8) along the z 
direction gives 
* Reactor 


Nuclear Energy 
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t Discussion is invited ; communications to be received x4 
July 31, 1958, at 1, Birdcage Walk, Westminster, London, S.W.1. 
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On introducing mean values equation (4) 
becomes 


wb — LB —$+ keo Ml —B)PA(B) 


6 
DepPAB* 
+ DMPA . (11) 


In the steady state d¢/dt=dD,/dt=0 and 
substitution for D; from equation (10) into 
(11) gives 


ko Al —8) 
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1+ B*L,*)a, 
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(12) 
where once again it has been assumed that 





Nomenclature 
A—Coolant specific heat. 











Equation (12) represents the steady-state 
neutron balance, the last two terms being 


contributions from delayed neutrons. 

The “effective multiplication factor,” 
k.«, a8 defined previously, will now be given 
by 


6 6 
Ne Bi | N20 44 Divep 
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at PT 
(13) 


Introducing k,. into equation (11) gives 
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and this, together with equation (10) for the 
delayed neutron emitters, represents the 
time variation of the mean neutron flux for a 
circulating fuel reactor. 

The delayed neutron emitter density Dj, 
at the inlet to the reactor, will be determined 
by the fuel transit time in the circuit external 
to the reactor, and by whether or not a fuel 
processing system is used, resulting in the 
total removal of emitters together with the 
less desirable fission products. 

Neglecting processing losses in the external 
circuit, Dj, will be related to Dj, by 


Dig= D,e~ atl (15) 


where 
I=0 for 0 <1t<1, 
=1 for t>t, 


In terms of D;, the mean density in the 
reactor is given by 


2Die~ 1 


i+entul ate) 


Dio 
This expression for Dj should be used in 
conjunction with equation (14) for the most 
general case when both the time and the 
magnitude dependences of Dj, on Dj, are 
When fuel processing is employed it might 
be impossible to avoid losing some delayed 
neutron emitters with the other fission 
products. If such is the case it might be a 
justifiable approximation to neglect alto- 
gether the emitters which re-enter the reactor 
core, so reducing the flux equations to 
6 
hb Aken. keoMI—8) Y___ hoo Bikid 
dt Keg, © (A+ BLY) Skog (1 + BYL,") 
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On comparing equations (17) and (18) 
with the corresponding ones for a static 
fuel, equations (5) and (6), it will be seen 
that the principal effect of fuel circulation 
has been to change the delayed-emitter 
decay-constant from the natural value, 4, 


to »+2e/L. 


REACTIVITY BALANCE 

As indicated above, reactivity balance is 
dependent upon the component temperatures. 
It is, in general, possible to assign to any 
component a temperature coefficient which 
indicates how the reactivity balance in the 
reactor will be influenced by changes in the 
temperature of that component. As the 


(18) 
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variation with time of the different core 
component temperatures may be widely 
different following a disturbance of some 
sort, it is a that the temperature 
coefficients of all components should be 
considered. 

The relationship between reactivity at any 
time and component temperatures can be 
expressed as 


Ak 
— =f (t)+ Kd To— Tuo) +kAT-— Teo) 
+Knd Tmn— Tino) . (19) 


where f(t) is a known function, allowing, 
say, for control-rod withdrawal. When the 
transients arise from heat-transfer sources 
only, then f(t)=0. Subscript 0 indicates tem- 
peratures before the transients occur. 


THERMODYNAMIC ANALYSIS 


The equations giving temperature at any 
time and position in the reactor can be 
obtained from a study of the heat balance 
equations. These are given below for a 
lattice system as shown in Fig. 1, consisting 
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T.-—Coolant. T,—Sheath. T,.—Moderator. 


T.—Uranium. »—Velocity. 


Fig. 1—Temperature components 








simply of a solid uranium rod enclosed in 
a sheath cooled on the outside. The 
channel is supposed to run through a solid 
moderator, and the assumption is made that 
no heat transfer occurs from the lattice 
considered to the moderator adjacent. In 
the equations the following system of suffixes 
has been used : uw within the uranium rod ; 
s within the metal sheath; c coolant ; 
m within the moderator ; 1, 2 fuel element 
and moderator surfaces. 


Uranium 

eutep ku? T+ Hy (20) 
Sheath 

peep kvl 21) 
Coolant 

acces (Se + 1). -PAfT,—T.) 

+ Pail Ty—T)+ koa ape 
Moderator 

a mT ImtHm (23) 


The following boundary conditions apply : 
T,=T; at r=fro, all z 


kd), =k), 9 all 2 
Kf F),_,. =hdT— T,), all z 


Ke 2"), hf TT), all z 
Boundary conditions at z=z, and z=z,+L 
giving heat loss from the rod, sheath, and 
moderator ends, depend on the system. 

In the heat-balance equation for the 
coolant, T. represents the fluid bulk tem- 
perature and, since radial conduction of heat 
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has been neglected, it is implied that all fluid 
in any radial plane has constant tempera- 
ture, at the bulk value. 

Clearly, equations (20) to (23) are not con- 
venient for use in reactor dynamic analyses, 
and some attempt at simplifying them is 
worth while. It is proposed that equations 
(20) to (23) should be rewritten as 


oT. 
(210 uCySu+ 46S), = S,H,—PA(T,—T,) 


(24) 

ar, | aT. 
pst S( Gi +055) = Pad T—T)+ PshT,—T) 
(25) 


oT ; 
%gPmCmSn = ge: SiH —Prhef T,— T.) 
(26) 


Equation (24) suggests that the heat capa- 
cities of the uranium and sheath can be 
lumped together, assuming that a _ unit 
change in the fuel-element surface tempera- 
ture corresponds to changes of «, and «, in 
the uranium and sheath-metal temperatures 
respectively. Similarly equation (26) sug- 
gests that for a unit change in the moderator 
surface temperature the moderator mean 
temperature changes by a, units. a, a, a, 
will generally be obtained from a study of 
the initial and final steady-state values of 
the relevant temperatures. The modified 
equations also imply that axial conduction 
can be neglected, and therefore that con- 
vective heat-transfer predominates. 

Equations (24), (25), and (26) are applic- 
able at any position in the reactor channel, 
and they will be modified further to represent - 
the mean temperatures in a finite length or 
stage of the channel in the following way. 
The axial mean temperature in a stage will 
be defined as 


, 


Tdz 


where the whole channel length is assumed to 
be divided up into n stages, and the expres- 
sion is written down for the r stage. 

It will be further assumed that n is large 
enough to make the approximation that in 
any stage 


Ter Teguy = UT — Teg) (27) 


It can be shown that equation (27) applies in 
the steady state. 

With these definitions, equations (24), (25), 
and (26) can be written as 


n 


5 gh ee 


dT,, 
(%PuCwSy ss tPsCSi) a 


= ee [ Hydz—Pyh(T—Ter) . (28) 
z(r—-1) 


dT., : 2nv 
reS,| dt T Lie Tx)| 


Pil Typ — Tir) + Poth T 2 —Ter) . (29) 


aT, nS iy, 77 y 
X32 mC Sm — s al H,dz ey Phy T 2, ys cr) 
z2(r—1) 


Se ee (30) 
Clearly, for 7., in equation (29) from 
equation (27) can be written 


Tsiig BTenig~ 28k 2Diene see +T 


Equations (28), (29), and (30) will of 
course be repeated n times, corresponding to 
the n axial stages of the channel, and there 
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will be (n—1) equations of the above type. 


connecting the inlet coolant temperature to 
each stage to the previous stage mean 
coolant temperatures. 

Where one stage only is required, that is, 
it can be assumed 7, nu—Ti=2T.—Tai, the 
equations reduce to the three simple equations 


dT, 
(10uCwSy Tr eM CoS 4 


Zet+L 
Sy Wr r 
; ] | H,dz—Ph(T, ap: T.) . (31) 
dT. aa 
eeeS[ a = - Ta) | =P A(T,—T) 


+Ph{T,—T.) . (32) 


zetL 
a, 8: ee 
H 36 mC Sm ae z | H,dz ~Prhel T; ah T. ) 


(33) 


Ultimately, in such an analysis, the 

reactivity changes must be tied to component 
temperature changes, and the number of 
axial stages required to give satisfactory 
answers will be a function of the rapidity of 
the temperature changes. In general, if the 
relaxation times associated with coolant 
temperature changes is long compared with 
the time spent by an element of coolant in the 
core then the number of axial stages required 
is small. For example, most of the analyses 
carried out on gas-cooled graphite-moderated 
reactors have been done quite satisfactorily 
with a single stage, but it is likely that analyses 
of the kinetics of circulating fuel reactors 
would call for four to six stages. 
* In the form so far established the thermo- 
dynamic equations contain integrals of heat 
generation rate, which would be given by a 
rigorous solution of the neutron kinetic 
equations. If it be assumed that the flux 
distribution remains constant during tran- 
sients, then the neutron kinetic equations 
can be simplified considerably, as already 
shown, by the use of mean values. The 
integrals in equations (27) to (30) or (31) to 
(33) then require calculation once only. It is 
then permissible to write 


ZzetL 
| H,dz=«,P 


Ze 
and 
L 


Sw 
al H,,dz=«€,P 


-@ 


where P is the total heat output and 
€,, €g are constants which can be determined 
from the known axial and radial flux dis- 
tributions in the reactor. It would be most 
appropriate in these cases to take the thermal 
equations (31) to (33) as applicable to the 
most highly rated channel, where the 
maximum temperatures in the core would 
occur. : 

We shall now write equations (31) to (33) 
as 


dT “= 
(4:6 uCwSu t KgP CoS) = o €,P—P hy T, ysis T,) 


(34) 
dT, wz. a ae 
reeeS.[ 1! + .—Ta) | =P T:-T) 
+PA{T,-T) . . - (35) 
qT, — 
2h nbnSn gh =€,P—PhA{T,—T.) 


- (36) 
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It is essential to examine how the channel 
component temperatures can be expected 
to vary in a transient, and solutions to the 
above equations are easily obtained in cases 
where the time variation of P can be simply 
represented in algebraic form. 


THERMODYNAMIC RESPONSES 


A system will be considered to which 
equations (34) to (36) are applicable. The 
simplest case amenable to an analytical 
solution is that of a step in reactor power 
output, and this problem was first examined 


by Woodrow.|| Equations (34) to (36) will 
be written as 

dT, 

—- =aP—H(T,—T,) . (37) 
aT. . 2u 
dt Ee Tad AT — T+ d(T,—Tei). (38) 

dT, 

~at=eP—f(T,—T.) (39) 
where 


€1 





oe dah ulwSu + %aPaleSs 
| Pes. 
1 PyCwSy + MehsCyS, 
c= Pyh,/pcS, 
d=P-h,/ocS, 


etd €,/ LgP CoS m 
f= Phe) 30 mCmSm 





Consider a case in which a step in heat 
production rate occurs from P, to P,+P’ 
so that during the subsequent temperature 
transients the temperatures are 7,+T7.’, 
with the respective suffixes 1 and 2, and 
assume that during the temperature transients 
the coolant inlet temperature 7,; to the 
system remains constant at zero, so that 
all component temperatures are measured 
above this datum level. 

In the steady state : 


_ acf+ 


T= bfdujL’ (40) 
e acf+-bdL 

T,=7+ bf 2ujL . . . . . (41) 
a ach+bdL 

T= 5+ oft? 


which are the particular integrals for equa- 
tions (37) to (39). The complementary 
functions are given by 


T,'= De, T.= De, T,'= Dye™ " (43) 


where 2 is given by 
a+ (#4 bietd+f i+ [ (4+ c) 
+0 +a+s)|a+or =o . (44) 


and the coefficients in equation (43) are 
related by 


b 


a fae Oe 
Dy ia BP Dy= 57? (45) 


TOTAL RESPONSE 


The total response of the system will 
be given by the combination of the 
neutron kinetic equations (5) to (6), the 


91 


thermodynamic equations (37) to (39), and 
the reactivity equation (19). One of these 
equations is clearly non-linear and solutions 
in particular cases are normally obtained by 
numerical integration or by _ electronic 
analogue techniques. 

It has beén pointed out that safety kinetic 
investigations can normally be reduced to 
cases arising from rapid reactivity changes, 
coolant flow changes, or temperature changes 
caused by influences external to the reactors— 
that is, heat exchanger transients—and such 
problems can be analysed by the use of these 
equations. In cases of reactivity differences 
the forcing function will be the term /(f) 
in equation (19), and this may be of any form, 
a step increase in reactivity, a ramp function, 
or a sinusoidal function. In coolant flow 
changes the forcing functions will be changes 
in the coolant velocity v and the heat-transfer 
coefficients in the coolant equation (38). 
The latter may be of the form Av®* with 
gas or water cooling, or A+ By** in the case 
of liquid metal cooling. Problems arising 
from heat-exchanger transients can be 
analysed by a determination of the time 
dependence of the coolant inlet temperature 
Ti, which becomes the forcing function. In 
cases where the reactor transients are rapid 
it will be possible to separate the heat- 
exchanger analysis from the reactor analysis, 
but when long-term changes are required, 
as in a “start-up,” it will be necessary to 
combine both problems, feeding back into 
the heat exchanger the time-dependent 


coolant outlet temperature from the core. 


COMPARISON OF THEORY AND EXPERIMENT 


It is possible to give a comparison of theo- 
retical results and experimental measure- 
ments in the case of BEPO. The results are 
given in some detail by Wordsworth,§ and 
the relevant diagrams are reproduced in 
Fig. 2, in which is plotted the variation of 
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A—Step in reactivity 190 x 10-*. 
B—Step in reactivity 206 x 10-*. 


Fig. 2—Comparison of experimental and theoretical 
transients in BEPO 


reactor power against maximum uranium 
temperature, for two cases. The maximum 
variation betweén theory and experimént was 
about 10 per cent at peak power and 6 per 
cent at maximum uranium temperature, 
which, considering the known approxima- 
tions in the theory and the necessary errors 
in measuring techniques, is a fair agree- 
ment. It may be said that BEPO, having 
slow thermal responses, is a favourable case 
for comparison, and that reactors having 
more rapid responses could give larger 
divergence between theory and experiment. 
It appears from the results obtained 
that there is a good theoretical foundation 
to base studies on, and no doubt experi- 
mental results obtained on new systems now 
operating will give a lead to improvements 
in the analysis. 
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Erection Study of 
Prestressed Bridges 


The main demonstration area of the bridge erection 
trials recently carried out by Concrete, Ltd., at 
Hounslow, Middlesex, is illustrated on the RIGHT. 
The trials concern the main structures of several 
precast prestressed designs of bridges (and one 
cast-in-situ post tensioned beam) principally 
in the range of spans up to 75ft, but also in the 
range from 75ft to 125ft. Various erection pro- 
cedures are being compared, and the whole 
operation involves method and work study, 
including time study, and costing of all the various 
procedures needed at the erection site. 

in the background, a hollow box beam weighing 
10 tons and with a length of 54ft and a width of 2ft, 
is being lowered into position. This trial involves 
placing five such beams in position on rubber 
bearings, and lining-up the cross-stressing holes. 


The illustration on the RIGHT also shows, in the right back- 
ground, a bridge, again of 16ft length and 24ft wide in the test 
size. consisting of hollow box beams, placed side by side and 
stressed together. Each beam is 24in wide, and the depth 
of the beam may be varied ; in this case it is Win. Studies 
include threading and withdrawing the duct formers for 
transverse stressing, and threading and stressing 4/0-276in 
diameter P.S.C. cables. Design includes a mechanical key 
for shear between beams. Tests are to be carried out on a 
one-third scale model of one of these bridges with & new 
100-ton rig. The degree of cross'stressing needed for the 
bridge to behave as a slab, rather than as a number of separate 
beams, will then be ascertained ; as a slab bridge, the design 
is especially advantageous. 

Other trials in the series are : post-tensioning a 54ft |-beam 
(background—LOWER view), 15in wide and 50in deep, by 
Lee-McCail and Freyssinet equipment, including study of 
threading the cables and stressing, and assembling the shutter- 
ing, reinforcement and ducts. A jointing exercise, in which 
joints between segments of a hollow box beam 24in wide 
and 30in deep, with three cable ducts, are made respectively 
with neat cement grout, jin wide ; dry mortar, lin wide, 
and vibrated concrete, 4in wide (right of TOP view). And 
a grouting exercise for 30ft lengths of 1jin diameter Lee- 
McCall bar in sheath ; 12/0-276in diameter Freyssinet cable 
in sheath ; 4/0-276in diameter P.S.C. cable in square sheath ; 
and 8/0-276in diameter Gifford-Udall-CCL cable in sheath. 


THE ENGINEER 





July 18, 1958 





A composite demonstration is shown on the LEFT of various 
processes on a bridge 16ft long and 24ft wide, consisting of 
inverted T-section precast, pretensioned beams 18in wide, 
filled solid with in-situ concrete ; this bridge is also shown 
in the foreground of the first illustration. Study includes : 
threading. mild steel transverse reinforcement (in fore- 
ground) ; threading and, later, withdrawing duct formers ; 
threading transversely 4/0°276in diameter Magne! cables ; 
and stressing the cables. 

To the left of this bridge in the UPPER view is another 
bridge of inverted T-beams, but in this case an in-situ deck 
is cast upon the beams and upon diaphragms placed between 
them, to give a hollow construction. The T-beams in this 
second case are 36in wide, the test size of bridge being the 
same as in the previous case. 

A beam and slab bridge, consisting of box beams 14in wide 
and 72in deep, and spaced at 6ft centres, is shown in the 
LOWER view, with the slab constructed only on the right. 
Precast and cast-in-situ diaphragms are compared. Other 
studies involve placing permanent precast soffit shutters, 
placing and removing timber soffit shutters, and threading 
and stressing Lee-McCall bars in the transverse direction. 
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Extensions at Derby’s Sewage 
Treatment Works 


No. 


I 


A majér reconstruction scheme for the sewage disposal works serving the couuty 
borough of Derby has been inaugurated. The scheme involves pumping stations and 
mains, and at the works itself a vast installation of biological filters. Provision for 
recirculation and alternating double filtration in these filters has involved the 
installation of low-lift pumps, which, although forming only a small pert of the whole 
scheme, are interesting, since they are variable-pitch, axial-flow machines with 


completely automatic control. 


The scheme is briefly described, but the filter 


pumps and their control are explained in more detail. 


N July 1, an extensive scheme of recon- 
struction at the sewage disposal works 
at Spondon, which serves the county borough 
of Derby, was inaugurated. Reconstruction 
has been in progress since 1953, the total 
value of the scheme being about £2,500,000, 
and the works is now able to treat a dry- 
weather flow of 18 m.g.d. This figure is the 
estimated dry-weather flow for 1971, and 
includes 6 m.g.d. of trade waste from the 
neighbouring factory of British Celanese, 
Ltd.; the present dry-weather flow is over 
9 m.g.d. through the borough’s normal main 
sewers plus the 6 m.g.d. from the factory. 
New and old elements of the Spondon works 
are shown in the aerial view ; secondary 
treatment is by biological filtration, and the 
new filter beds have been an important part 
of the reconstruction scheme. 
The new works are as follows :—A pump- 
ing station for lifting sewage from the main 
sewers to the works ; reconstruction of the 


sedimentation tanks ; three new batteries of 


filters for secondary treatment, each with a 
low-lift pumping station and humus tanks ; 


and sludge digestion plant, which is still 
under construction. 

The works were undertaken by the county 
borough of Derby. The consulting engineers 
are Messrs. J. D. and D. M. Watson, and 
the main civil engineering contractor is 
Holloway Brothers (London), Ltd. The 
contractor for the sludge digestion plant and 
some other site works is Hussey, Egan and 
Pickmere, Ltd. British Celanese, Ltd., is a 
substantial contributor towards the cost of 
the Spondon works, and has also constructed 
a new pumping station and rising main and 
carried out other works at its factory. The 
consulting engineers for British Celanese 
are Messrs. John Taylor and Sons. 


MAIN PUMPING STATION 


The new pumping station was built within 
a cofferdam 110ft by 100ft in size and sunk 
to a depth of 30ft. The borough’s sewage is 
brought to it under the river through an 
inverted syphon consisting of twin 42in 
diameter concrete pipes. Grit channels and 
comminutors are installed here. This 
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is done before the sewage is pumped. 

The grit channels are believed to be the 
first of their kind built in this country, and 
are illustrated herewith. Each one com- 
prises a rectangular channel, with a com- 
pressed air pipe with diffusers running along 
one of the sides ; there are grit hoppers below 
this pipe. Sewage is introduced at right 
angles to the direction of the channel at its 
upstream end. As it reaches the opposite 
wall, it is induced to flow upwards by the 
bubbles of diffused air, and thus a spiral flow 
is started, and maintained down the length 
of the channel by the air bubbles until the 
sewage discharges over a weir at the down- 
stream end. Since the effective length over 
which settlement occurs approximates to 
the path of the spiral flow, the length of 
channel needed is much reduced compared 
with the more conventional constant-velocity 
channels. 

In the pumping station itself, there are 
five vertical-shafi centrifugal pump sets, 
each with a pumping capacity of 20 m.g.d. 
Two of the sets handle dry-weather flow, 
two are for storm-water, and one is a standby 
for either duty. The two storm-water pumps 
are powered by diesel engines of 300 b.h.p., 
the other three by dual-fuel engines of 256 
b.h.p. This machinery was supplied by the 
National Gas and Oil Engine Company, 
Ltd., with W. H. Allen, Sons and Co., Ltd., 
as sub-contractors for the pumps. 

The speed of the engines is automatically 
governed from the sump level. Heat in the 
engine cooling water will be tecovered for 
heating the sludge in the new digestion 
plant and for space heating in the pump- 
ing station. An installation of this kind 
was described in THE ENGINEER of June 
13. There is space for another pump in 
the station, and there is also an installation 
of three rotary air blowers for the grit 
channels. Effluent can be recirculated to 
the main sump at low flows, and sludge from 
the humus tanks is returned to the main 





Spondon works. 
digestion plant under construction in front of it. 


works. 


On the right and across the centre background. is the River Derwent. 
To the left of it are seven and 
The circular filters have now been replaced by the three batteries of filters, each with eight filters, four humus tanks and a pumping station 
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flow, and repumped to the primary tanks. 
The pumping station was completed last year. 


TREATMENT OF TRADE EFFLUENT 


The primary sedimentation tanks, through 
which the sewage passes from the main 
pumping station, have been extensively recon- 
structed and improved. The 6 m.g.d. of 
trade waste from the British Celanese factory 
is introduced into the main flow of sewage 
after the latter has passed through the sedi- 
mentation tanks. A pumping station with 
an output of 4-3 to 8-1 mg.d., and a 27in 
rising main serving the factory were also 
completed last year. 

This factory is shown in the background 
of our first illustration. Its use of water can 
reach 60 m.g.d., most of it for cooling. To 
improve conditions in the river, 14 m.g.d; 
of cooling water is now recirculated through 
two coolers. The trade waste itself, how- 
ever, has been reduced in bulk as much 
as possible—e. g. by re-using dirty water and 
keeping cooling water out of the effluent 
drains—and by certain changes in production, 
principal amongst which was the elimination 
from the trade effluent of “ black liquor” 
from the kiering of cotton. This measure 
alone (the black liquor is now evaporated 
and burned) reduced the polluting effect by 
20 per cent. From this stage, extensive 
experiments were carried out to find the 
best method of treating the effluent, the 
result being that it is mixed with the domestic 
sewage and purified by biological filtration. 


BIOLOGICAL FILTERS 


The three batteries of biological filters 
account for over half of the cost of the 
reconstruction scheme. Two of the batteries 
are entirely new, and one is reconstructed. 
Each one comprises a rectangular block of 
eight filter beds, one bed being 425ft long by 
54ft wide. The total filter area is nearly 13 
acres, and the depth of filter medium is 6ft, 
the medium being granite chippings, of 
24in size in the lower 2ft and 14in size above. 

Each battery has culverts, penstocks and a 
low-lift pumping station, and four humus 
tanks, each 85ft in diameter and 8ft deep at 
the side wall. Operation by single filtration, 


recirculation, or alternating double filtration 
is thus feasible. At present alternating double 
filtration is being used. The travelling dis- 
tributors on the filters are cable hauled and 
there are ninety-two of them in the three 
batteries. 

In constructing these filters, a particularly 


THE ENGINEER 


comprehensive conveyor system was used to 
handle the granite aggregate, of which there 
is a total of 120,000 cubic yards. Travelling 
conveyor bridges were installed over the 
filters, each with a cantilevered final conveyor 
which could be moved Vertically and hori- 
zontally to place the aggregate just where it 
was needed ; the capacity of one of these 
installations with its associated loading 
machine and loading conveyors was 30 to 35 
cubic yards per hour. 

Owing to the abrasive nature of the 
granite, great difficulty was experienced in 
maintaining output by the loaders and there 
were repeated breakdowns. This was par- 
ticularly so in the case of the I4in size when 
an output of 400-500 tons per day was 
required. Experiments were carried out 
which showed that direct loading from tipping 
lorries into a Johnson “ Lo-Band”’ loader 
minimised wear. The loader is a large mobile 
hopper into which a lorry can tip its load 
and through which a 24in wide conveyor 
belt moves the material to a discharge height 
of 4ft 6in into the articulated conveyors. 
The machine is driven by a 4 h.p. electric 
motor and is geared to meet a peak load of 
80 cubic yards per hour. Although the time 
lost due to breakdown of plant was not 
entirely eliminated, it was reduced to reason- 
able limits. In modifying the existing filter 
block some 34,000 cubic yards of granite 
were reclaimed, together with the filter tiles. 


AXIAL-FLOW FILTER Pumps 


Although the Kaplan turbine is a well- 
established machine, universally used where 
hydraulic conditions are appropriate, the 
corresponding device for pumping, viz., an 
axial-flow pump with adjustable blades, is 
comparatively rare. The filter pumps at 
Spondon are examples of this class of pumps ; 
they are, furthermore, noteworthy for the 
incorporation of completely automatic opera- 
tion in which floats in the sumps operate 
control mechanisms which feather their 
blades. 

It will be clear that whenever either recir- 
culation or alternating double filtration are 
called for, the partially treated sewage must 
be pumped back to the inlet channels of the 
filters. These channels are of limited capa- 


city, and sudden variations in the level of 


the sewage in them are undesirable, since 
uneven dosing of the filters must be avoided. 
So the flow discharged by the pumps must 
vary steadily with the sewage flow. 

Two methods for handling such a variable 
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duty were considered: (a) by variable- 
speed constant-pitch axial-flow pumps and 
(6) constant-speed variable-pitch axial-flow 
pumps. Economic analysis of both methods 
indicated that constant-speed variable-pitch 
pumps offered a greater and more flexible 
range of efficient pumping. Constant-speed 
squirrel-cage induction motors, arranged for 
direct-on starting, to drive the pumps, were 
a more attractive proposition than the more 
complicated electrical system associated with 
the variable speed installation. Variable- 
pitch axial-flow pumps enabled a flow 
variation between 25 and 125 per cent of 
designed capacity to be handled at constant 
speed, and by virture of the nature of their 
head/discharge characteristics, the pumps 
could operate in parallel at different pitch 
settings without adversely affecting the 
efficiency of working to any appreciable 
extent. 

The filter pumps at Spondon are grouped 
in three independent pumping stations, one 
station serving each battery of filters. There 
are three pumps in each of these stations. 
Vickers-Armstrongs (Engineers), Ltd., was 
awarded a contract for the nine 12in dia- 
meter pumps required. Each pump was 
designed to have maximum pump efficiency 
when handling 3700 g.p.m. at a total head of 
15-Sft. It was required that the pumps 
should be completely automatic in operation, 
each pumping station responding to the 
variation in flow of the effluent reaching the 
respective suction sumps. 

A variable-pitch pump, where pitch varia- 
tion is required whilst the unit is running, 
incorporates a hand-operated or electro- 
servo-motor operated mechanism mounted 
on the non-driving end of the main pump 
motor. The main pump motor and pump 
shaft has a hole bored centrally to accom- 
modate an operating rod connecting the pitch 
changing mechanism with the impeller 
assembly. Axial movement of this rod via 
the impeller assembly mechanism gives rotary 
motion to the impeller blades, setting the 
blades at any required pitch. 

The accompanying drawing shows the 
mechanical arrangement of the pump impel- 
ler. The square cam block is threaded and 
moves axially when the actuating rod is 
turned. There is an inclined groove in each 
face of the cam block, and a cam follower 
attached to the corresponding blade root 
engages in each of these grooves. Thus 
axial movement of the cam block alters the 
pitch of the blades. The trailing edges of 














(Left}—Four spiral-flow grit channels. Sewage flows into the channels from an inlet in the foreground; in the background are four comminutors and the pum 
station. Note the air mains serving the channels. (Right)—Axial-flow pump on test at maker’s works. Note, upper left, the surve-anetor ault whieh controls the actuating vel 
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the blades fit into recesses in the outer surface 
of the boss when at maximum pitch. 

Each blade root is cylindrical and has an 
O-ring seal. It is held in the boss by a back 
plate. The hub is oil-lubricated, and it and 
the hollow shaft are filled with oil at a 
slightly higher pressure than the pump 
head ; there is an oil seal at the top of the 
actuating rod. The boss is machined all 
over ; the impeller blades are ground and 
polished. The pump ring is machined to a 
spherical shape, so that the tip clearance of 
the blades is constant at all pitch angles. 


AUTOMATIC CONTROL OF PUMPS 


The particular electrical control system 
required was developed jointly by Vickers- 
Armstrongs (Engineers), Ltd., and Crompton 
Parkinson, Ltd., after consultation with 
Messrs. J, D. and D. M. Watson, and 
provides a new technique in the control of a 
continuously varying suction sump level. 
The system has been designed to recognise 
automatically a change in level of the 
effluent in the suction sump and thence vary 
the pitch of the impeller blades to increase 
or decrease the pumping capacity. It is in 
effect a servo-system, actuated by floats 
which follow the changes in effluent level, 
and comprises two potentiometers, polarised 
relays, reversing contactor and a motor with 
integral reduction unit, for each pump. 

The first potentiometer is mechanically 
coupled to the float linkage and connected 
electrically to a polarised relay. When a 
signal from the potentiometer overcomes the 
standing bias, the relay operates and actuates 
a reversing contactor which in turn controls 
the direction of rotation of a 4 h.p. servo- 
motor. This motor and the associated gear 
unit are mounted integrally on the non- 
driving end plate of the main pump motor. 
The gear train is coupled, in turn, to the 
actuating rod which passes through the 


hollow shaft of the main motor, to the 
impeller mechanism. 
A second potentiometer, mechanically 


coupled to the actuating rod, is connected to 
the polarised relay so that when the change 
in pitch reaches a position corresponding to 
the float position, the polarised relay is de- 
energised and the servo-motor stops driving. 
As long as the signals from the potentio- 
meters are equal, there is no signal to operate 
the relay and the pitch—and therefore the 
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rate of pumping— remains unchanged. 

This form of automatic control is obviously 
ideal where the rate of flow changes irregul- 
arly and, to provide a wide but economical 
range of control, the three pumps in each 
station are switched independently. 

The level at which the pumps operate is 
staggered so that one, two or three pumps 
automatically start up 
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effluent level in the sump continues to rise, 
the float for this set, via the pitch control 
motor on the main motor end shield, changes 
the pump impeller pitch, increasing the 
pump output until the water level ceases to 
rise any further. If, however, one pump is 
not sufficient to handle the increasing rate of © 
flow, the second electrode, set at a pre- 





















































































































































as the level of effluent PO ant 
rises. The convention- 50 7090 
ad ok TOTAL HEAD — | PUMP RUNNING 

- oe system 24 f TOTAL HEAD —- 2 PUMPS RUNNING 

(9) Starts or TOTA HEAD — 3 PUMPS RUNNING i 
stops the individual 22 hy \RX * rt 
motors, and to en- 20}. SAD +\+ 

M4 \) ee Pe | . “al z 
sure a uniform rate of pe ea ANAL Wea Min b es ee 
time in service the con- i ie \ | A nko | 
trol connections to the 16}—|n + \ N+ - Nes Sa Salle pes $ 
motors are made in- = | WA i\ \ A 

= 14 rN et 
terchangeable. Other g pe a fall 
features of the system | 12/-—- at aay a, — tape +f 
are that additional 9 Baik AA 42GB 
electrodes operate high} ' iy VVTIVINY YT Sseeanne | 
and low level over- 8 4 ty ; 
riding controls, the , ; 1\ i \ \ 
former causing the tts | ) \" 
mode of operation to 4 : -+ + \ 
change to single filtra- P Eiebiradionice cle Se) oestrone ete ae 
tion, and stopping the SS Teh eS | i | | | EFFICIENCY 
inflow to the station iL . eons i Litt 
0 5.000 10,000 15,000 


(in conjunction with 
an audible alarm) and 
the latter stopping all 
the pumps. Also the 
three pumps cannot be started simultaneously 
and thus overload the supply network. 

The main motors include such features as 
a hollow shaft to accommodate the actuat- 
ing rod and mountings for the pitch control 
mechanism. These motors develop 25 h.p. 
at 1460 r.p.m. and operate at 415V a.c., 
3-phase, 50 c/s. 


SEQUENCE OF CONTROL OPERATIONS 


Summarising the sequence of operations 
in controlling the pumped output, we have 
at each sump five electrodes and three floats, 
viz., one electrode at the minimum and one 
at the maximum level, three control elec- 
trodes and one float associated with pitch 
control when one, two and three pumps 
respectively are in operation. As_ the 
effluent in the sump rises, the electrode con- 
trolling No. 1 pump starts up the set, with 
the pump working at minimum pitch. If the 
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Section through impeller of variable-pitch axial-flow pump 


QUANTITY — G.P.M. 


Performance of pumps when running at a constant speed of 1450 r.p.m./ 


determined higher level, starts up the second 
pump. The impeller pitch of the first set is 
then automatically reduced by the action of 
its associated float gear so that both pumps 
work with equal duty. Thereafter any 
further rise in level is sensed by the second 
float which increases the pitch of the impel- 
lers of both pumps until both eventually 
attain their fully-coarse pitch setting. If two ' 
pumps are not then sufficient a third electrode, 
set again at a predetermined higher level 
than the first two electrodes, brings into 
action the third pump and a similar sequence 
occurs. If three pumps are unable to prevent 
further rise in the sump level when all are 
pumping at maximum pitch an over-riding 
electrode, set at maximum permissible sump 
level, causes the change in mode of operation 
to simple filtration by means of a power- 
operated turnstile penstock. A_ reverse 
sequence takes place when the rate of flow 
decreases. Performance curves for the 
three pumps, and a pump on test at the 
maker’s works, are shown in the illustrations. 


(To be continued) 
Technical Report 


The Prediction and Measurement of Temperatures 
in Concrete Structures with Particular Reference to 
Some Recent Construction in Frozen Ground. 
he oan oe nee ee yen be 11. 
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not given. 

The effects of temperature upon concrete are dis- 
comet water toms’ Gating iene gle yo me 
of temperature on the development of strength ; 
(ii) the disruptive effect of low upon 
green and mature concretes ; (iii) tion at 
very high temperatures ; (iv) harmful stresses caused 
by temperature gradients or restrained shrinkage or - 
expansion. Heat transfer in concrete is discussed in 
some detail and equations are deduced, the 
in NE IY 
tion t 





STR NENT AOS ERE oS SRIRIR Cet at A 


eC TN AT Rs BME 











THE ENGINEER 


Bike ME SDE a OI MUNI ALT SIR NS mC oI Re 


July 18, 1958 


LETTERS AND LITERATURE 


Letters to the Editor 


the opinions of our 
( We do aot hold ourselves responsible for 


RAILWAYS INTO ROADWAYS 


Sir,—Many of your correspondents on 
this subject have said that railway electrifi- 
cation is what is needed, not railway conver- 
sion ; they say it is a matter of what is best 
for the national economy, having particular 
regard to imports of fuel ; but they do not 
supply facts and figures. 

So far as public service passenger transport 
is concerned, the operations of London 
Transport provide a ready comparison 
between a motor transport system and 
an electric railway system, geographically 
superimposed one on the other, under a 
single Executive. The recent bus strike has 
perhaps made it seem that the pneumatic 
tyred undertaking is struggling to exist, in 
contrast with the railways concerned, which 
were at once able to face a wage rise and 
have, indeed, been eulogised (by Mr. H. Cox 
in your issue of May 16) as a pattern for 
British Railways to copy. But in fact the 
contrast is strikingly the other way, as is 
shown by the following table of statistics 
taken mainly from B.T.C’s 1957 Report, 
using the commonly accepted fuel equiva- 
lents of 1 ton oil, 1-7 tons coal, 3000 units 


of electricity. 


London Transport 1957 
Road - ices -_ = 9g 
Capital . millions £32-7 104- 
~miles, millions ... ... 7175 332 
Fuel consumed : ; 
Road diesel oil, million gallons 32:4 Nil 
Electricity, million units... ... 177 635 
Total coal — gage tons 305,000 360,000 
Coal equivalent million 
aie $008 pi gpatl 42-5 108-S 
Net seotipes, salilions... gee £3-8 £1-9 
Add: Fuel tax paid, millions £4-0 Nil 
Licence duties, millions £0-8 Nil 
Gross national! benefit, millions... £86 £1-9 
Deduct: Share of B.T.C’s.cen- 
tral expenses, millions £1°5 £4°5 
Road wear, say, mil- 
_ eee £1-0 Nil 
Net national benefit, millions... + £6-1 —£2-6 


Viewing that table one is relieved to know 
that B.R’s electrification programme is a 
modest one—in route mileage if not in 
capital expense. Of the entire system 5-3 per 
cent is electric already and electrification is 
not billed to do much more than double in 
length by about 1970. Incidentally well 
before that date the London-Yorkshire 
motorway should be ready, and there may 
have to’ be second thoughts about the elec- 
trification of the London-York main line 
railway : the New York Central Railroad 
lost 23 per cent of their passenger traffic 
when the State throughway opened. 

However, the main issue raised by your pro- 
electric correspondents concerned reliance 
on imported oil. “* Remember Suez,” they 
say. That was a tanglesome business and 
some people’s most vivid recollection of it 
is of an embarrassing glut of motor spirit 
caused by rationing: possibly it only 
showed how safely we can rely—and do rely 
—on a well organised, flexible, world-wide 
oil industry. Britain’s annual fuel require- 
ments are already of the order of 250 million 
coal equivalent tons. According to a state- 
ment by the Minister of Fuel and Power in 
1956 they may exceed 300 million tons in 


1965. With coal output remaining only a 
little above the 200 mark, and nuclear power 
scarcely contributing by that date, we must 
rely on oil anyway. It is therefore a matter 
of using each type of fuel to the best advant- 
age, and the long accepted view is that 
transpoft, whether by sea, by air or by land, 
justly holds first claim on oil. The con- 
tinuous feeding of fuel, even in the form of 
electricity, into a rapidly moving vehicle can 
be an expensive, uneconomic process, as the 
above table shows. B.T.C. seem to concur ; 
for the modernisation scheme is very much 
more a “dieselisation” scheme than an 
electrification one. 

: T. I. Ltoyp 
Railway Conversion League, Ltd., 

123/124, Newgate Street, 

London, E.C.1, 
July 14, 1958. 


DESIGN IN ENGINEERING 


Sir,—Your editorial and extracts from a 
paper by Mr. Hugh Clausen on Engineering 
Design in your issue of June 20 crystallised 
very clearly the magnitude of our failure to 
give status to the engineering designer and 
what the results of that failure may ulti- 
mately be in reducing our standard of living 
in comparison with such countries as Russia, 
Germany and U.S.A. 

Those who have worked in factory drawing 


and design offices in the past will know the , 


low status and remuneration given to design 
staff in comparison with sales and admini- 
strative staffs resulting in the majority of 
designers aiming to move to sales or admini- 
stration at the earliest possible moment. 

With the scarcity of designers since the 
war their position has improved considerably 
but obviously only under duress. 

Not however until management—and the 
financial *‘ moguls” behind them—realise 
that the designer is the key to the success of 
their product, whatever it may be, and is one 
of the most important persons in an engin- 
eering organisation, will the designer achieve 
his proper place and the proper type of 
young man be persuaded to enter the profes- 


sion. 
I. R. MCKECHNIE, 


12, Kingsland Park, A.M.1.Mech.E. 
Cherryvalley, 
Belfast, N. Ireland, 
July 11, 1958. 
Book Reviews 


New Ways in Management Training. By 
Cyrit SoreR and GsorFREY HUTTON. 
Tavistock Publications, Ltd., 2, Beaumont 
Street, London, W.1. 1958. Price 15s. 

IN a foreword to this book, Professor 

Hawthorne, of Cambridge University, states 

that “* there is a pressing need for more men 

and women able to combine technical and 
professional skills with managerial ability 
and capacity for leadership” and the 
authors have clearly explained how much 
has been done by careful research to show 
how it is possible to train people with this in 
view. The study described in the book before 


us was carried out during the years 1954 to 
1956 by the Tavistock Institute of Human 
Relations in collaboration with Acton Tech- 
nical College, with a view to investigating the 
possibilities of a department of management 
and production engineering which could 
service industry and promote co-operation 
between industry and the college. 

The book before us shows how thoroughly 
the subject was investigated and clearly 
demonstrates the useful part that may be 
played by the technical college working in 
co-operation with industry. The general 
scope of the work before us can be gathered 
from the titles of the chapters, these being : 
Technological Education and Management 
Studies ; The Needs and Circumstances of 
Students ; Circumstances and Attitudes of 
Local Firms ; The Teacher and His Tasks ; 
The Development of Services to Students ; 
The Development of Services to Firms ; 
Increasing the Teacher’s Experience and 
Skill ; Research as an Active Partnership 
Between Research Team and College ; The 
Acton Case Study in Review: Findings, 
Achievements and Research Methods ; Con- 
clusions : Training for Industrial Respons- 
ibility. 

One of the difficulties to be overcome lay 
in the fact that the technical college was 
regarded as being of an inferior calibre to 
that of the university, and that its teachers 
were regarded as being content with much 
lower remuneration, and accordingly were 
not likely to be of any help to industry, in 
that a good manager would not be attracted 
to a post in a technical college. However, 
by maintaining close contact with engineering 
works, both large and small, in the district 
these doubts were allayed, and a spirit of 
co-operation was developed. In an endeavour 
to ascertain the best means of improving 
services both to students and firms, it was 
found that students who varied so much in 
age could not be catered for satisfactorily by 
the formal lectures that normally are the 
recognised thing, and as a result, group dis- 
cussions were substituted. In many cases, 
provided the necessary safeguards were 
ensured, a large degree of success resulted. 
At the beginning of the 1955-56 session an 
important innovation was introduced in the 
form of a departmental tutorial system, in 
which each tutor guided the work of teachers, 
at the same time enabling students to have 
someone to consult when they would hesitate 
to go to the departmental head. Many 
firms had the impression that they might be 
asked to do something for the college, and 
did not dream that the desire of the college 
was to provide them with improved services, 
but by maintaining close liaison between 
college and firm better relations were estab- 
lished, and it was found that firms began to 
seek help. Some firms had special courses of 
their own for training in management, and 
in some instances it was found feasible to 
arrange an interchange of lecturers, thus 
bringing college,and firm into closer relations. 
The authors justly say that ** while represent- 
ing the attempts between only one technical 
college department and its consumer firms 
to grow a living relationship between them, 
the developments described clearly have 
wider significance and application,”’ and this 
is where the book before us is likely to prove 
valuable to works managers, technical col- 
leges and students who aspire to managerial 
positions. It became apparent that the 
research team brought information, some- 
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times unpopular, and gave advice which was 
disliked, but it was appreciated that both 
information and advice were given in an 
unbiased manner for acceptance or other- 
wise as seemed desirable. 

The Acton case may be regarded as a 
typical one, showing how a technical college 
and engineering works can work in close 
co-operation, to their mutual advantage. 
By firms releasing staff and students to go to 
classes at the college they may find that 
benefit will accrue to both. Teachers acquired 
a- better first-hand understanding of the 
organisation from which their students were 
drawn, and so were better able to teach them 
in the manner that would best suit require- 
ments, 

Among the conclusions reached by the 
authors it may be noted that they are of 
opinion that unless there is a radical change, 
technical colleges can only play a limited 
part in training students to assume managerial 
rank, and that it is extremely difficult to 
recruit men with managerial ability for posts 
in the technical college, for the really good 
men will secure positions in industry with 
salaries that are beyond the power of the 
college to pay. They detected a lack of 
flexibility, in that technical colleges are 
administered by local authorities, which are 
often averse from radical change, and for 
this very reason the authors maintain that 
with their greater freedom of action the 
universities might assume “ a more important 
role in helping to educate men and women 
to play leading roles in industry.” 

In summing up the position, it is suggested 
that there is a real need for management 
training institutions to be set up with univer- 
sity status, and prepared to “ enter into an 
active partnership with industrial firms in 
meeting their needs and those of their staff.” 
Certainly the days are long since past when 
it was boldly affirmed that “* managers are 
born, not made,” and management should 
now be reckoned as a profession for which 
adequate training is essential. By confining 
the research described in this book to one 
college and the works in its vicinity, the 
Tavistock Institute has been able to treat 
the whole matter more thoroughly than 
would otherwise have been possible, while at 
the same time it may reasonably be affirmed 
that similar conditions occur generally. 
Accordingly, a study of this book can be 
commended to managers, potential managers 
and technical colleges which have or purpose 
to have courses in training for management. 


The Exterior Ballistics of Rockets. By 
Leverett Davis, Jr., JAMES FOLLIN, Jr., 
LEON Buirzer. D. Van Nostrand Com- 
pany, Ltd., 358, Kensington High Street, 
London, W.14. Price 64s. 

WITH so many people now engaged in the 

guided weapon industry and in the considera- 

tion of satellite vehicles, a publication with 
the title of this book appears to be very 
timely. Unfortunately, it is only concerned 
with the results of studies carried out during 
the 1939-45 war and shortly after. Hence, it 
is limited in its scope to rockets without 
flight control by movable aerodynamic 
surfaces or jets. Furthermore, only solid 
propellant rockets of very short burning 
times (less than one second) are considered 
and their dimensions are very modest by 
modern standards. Such rockets are effec- 
tively only one stage beyond the conventional 
artillery projectiles, but, within these limita- 
tions, the book is a valuable contribution. 
The authors were all engaged in research 
at the California Institute of Technology, 
that famous centre of rocket studies, during 
the war years, and the present volume is 
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compiled from their experience and the vast 
number of reports and memoranda prepared 
in that period. These were originally reduced 
to a single comprehensive, but classified, 
text, and this has now been modified where 
necessary to permit the present open publica- 
tion, which extends to more than 450 pages. 
The subject is treated, as it must be, from a 
theoretical standpoint, but with a definite 
appreciation of the practical problems. The 
basic theory is given in clear and unam- 
biguous fashion and the equations of motion 
during launching and afterwards are derived 
and solutions worked out for many different 
cases. Mathematics plays an important 
part in the analysis, but the authors have 
managed to keep this within the compre- 
hension of engineers with a normal training 
in this subject. 

The first two chapters are devoted to very 
helpful definitions of the rocket characteristics 
and the forces involved ; the next four 
chapters examine the fin-stabilised rocket 
in great detail, and the final four chapters 
are given to the spin-stabilised rocket. The 
various phases of flight each have chapters 
in which they are examined from every 
aspect—for instance, the motion during the 
propellant burning phase is subjected to the 
effects of linear and angular thrust misalign- 
ment, gravity, yawing and mal-launching, 
side winds, fin errors and the normal aero- 
dynamic forces. A pleasing feature of the 
treatment is that examples using typical 
numerical values of the quantities involved 
are given to illustrate the theoretical con- 
clusions. In addition, the authors point out 
the limitations of the theory and indicate 
whether the effects are important or can be 
neglected. They back up their remarks with 
experimental evidence in many cases. There 
can be no doubt that this volume fulfils the 
task its authors set out to do. It is well 
produced, adequately illustrated and indexed, 
and free from errors. It can be recom- 
mended to all who want specialist ballistic 
knowledge. 


Installation de la portance sur un profil 
muni d’une fente de soufflage au bord de 
fuite et correction due a  J’envergure 
finie. By R. HirscH. Publications Scien- 
tifiques et Techniques du Ministére de 
l’Air, No. N.T.69. Service de Documenta- 
tion et d’Information Technique de I’Aero- 
nautique, Magasin C.T.O., 2, Avenue de 
la Porte-d’Issy, Paris (15e). Price : Fr.1000. 

THE circulation around an aerofoil “ blown ” 

by a jet at its trailing edge, and hence its 

lift, is uniquely determined by a condition 
of the rear point equivalent to the Joukowski 
condition for the classical stationary and non- 
stationary case. The vortex train formed is 
governed by an equation analogous to the 
Wagner equation, and the paper deals with 
the factors involved in setting up this equation 
and solving it, applying it to two cases for 
which the results were checked experi- 
mentally. The second part of the book 
describes the case where the span is finite, 
which involves the setting-up of the basic 
expressions and an approximative solution 
of the steady state problem, since in this 
case the distribution of the circulation along 
the span is elliptical. Here again results are 

compared with experiment and the case of a 

wing interrupted by a fuselage is considered. 


Application de la transformation de Laplace 
et de la transformation de Hankel 4 la 
determination de solutions de !’ 
de la chaleur et des équations de Maxwell 
en coordonnées cy By 
HUGUETTE DELAVAULT. Publications 
Scientifiques et Techniques du Ministére de 


97 


l’Air, No. N.T.71. Service de Documenta- 

tion et d’Information Technique de I’Aéro- 

nautique, Magasin C.T.O., 2, Avenue de la 

Porte-d’Issy, Paris (15e). Price: Fr.1500 
THE Laplace transformation with two vari- 
ables allows one to solve easily “‘ boundary 
value ’’ problems governed by a linear partial 
differential equation with two or three 
variables and constant coefficients by replac- 
ing it by an algebraic equation or a linear 
differential equation. A degree of axial 
symmetry, whether of the data or of the 
region considered, can impose cylindrical 
co-ordinates, in which case the classical 
equations no longer have constant coeffi- 
cients. It became natural in such cases to 
replace the Laplace transformation by a 
Hankel transformation, using cylindrical 
Bessel functions. The treatise discusses this 
method as well as that of using a finite 
Hankel transformation simultaneously with a 
Laplace transformation. The solutions are 
applied to three-dimensional problems of the 
propagation of heat between parallel planes 
and of electromagnetic waves in a cylinder 
under general boundary conditions. 


Book of Reference 


The British Shipbuilding Compendium, 1958. The 
Shipping World, Ltd., Effingham House, Arundel 
Street, Strand, London, W.C.2. Price 20s.—This 
compendium is a buyer’s guide to British shipbuildi 
marine engineering, repairing, ship and shi 
equipment, and lists the firms engaged in the buildi 
and repairing of ships together with the Pare 
sub-contracting firms which supply materials and 
equipment for incorporation in ships. The book is 
divided into four parts: section “A” gives the 
names of shipbuilders of ocean-going ships, coasters 
and small craft and lists ship repairers and dry-dock 
owners. Propulsion machinery is the concern of 
section “ B,” while section “C" deals with general 
items of equipment, auxiliary gear and materials and 
lists the various suppliers of nearly 250 items. The 
fourth section “ D”’ is devoted to shipyard equip- 
ment and at the back of the book is an alphabetical 
index which is useful in ascertaining the range of 
products manufactured by a particular firm. 


Books Received 


Mathematical Foundations of Information Theory, 
By A. I. Khinchin. Constable and Co., Ltd., 10, 
Orange Street, London, W.C.2. Price 11s. 

Theory of Electrical Machines. By W. S. Wood. 
Butterworth’s Scientific Publications, 4 and 5, Bell 
Yard, London, W.C.2. Price 50s. 

Henry Edward Armstrong. J. Var; Eyre. 
Butterworth’s Scientific Publications 2 3 neg 5, Beli 
Yard, London, W.C.2. Price 30s. 

Concrete Technology. Vol. 1. By D. F. Orchard. 
Contractor’s Record, Ltd., Lennox House, Norfolk 
Street, Strand, London, W.C.2. Price 45s. 

The Performance of Metal Cutting Tools. By R. 
Tourret. Butterworth’s Scientific Publications, 4 and 
5, Bell Yard, London, W.C.2. Price 50s. 

Ship and Boat Builder Annual Review, 1958. John 
Trundell blishers), Ltd., St. Richard’s House, 
Eversholt Street, London, N.W.1. Price 50s. 

The Coul Industry of the U.S.S.R. Part 2, 5, 
Training. National Coal Board, Hobart House, 
Grosvenor Place, London, $.W.1. Price 3s. 
Png 2 se a By R. F. K. Belchem. 

ir Isaac Pitman Sons, Ltd., Pitman House, 
Parker Street, Kingsway, London, W.C.2. Price 10s. 

Principles of Electronics. By Russell H. Krack- 
hardt. The Ronald Press y, 15, East Twenty- 
Sixth Street, New York, 10, U. Price 7+ 50 dollars. 

Productivity and Social Organisation: The Ahme- 

d Experiment. By A. K. Rice. Tavistock 
ry meg Ltd., 2, Beaumont Street, London, W.1, 


Ausbeulen Theorie und Blechen. By 
C. F. Kollbrunner and M. Meister. inger-Verlag,/ 
Sry W35, Reichpietschufer 20, » Price 


The Anglo-American Year Book, 1958. Forty-si 
edition. Edited by lis Hamlin. pt 
Chamber of Commerce in 7, York Buildings, 
Adelphi, London, W.C.2. Price 25s. 

Proceedings of the Second Congress of the Federation 
Internationale de la Precontrainte, pacha 1955, 
Cement and Concrete Association, 52, Grosvenor 
Gardens, London, 8.W.1. Price 100s. 
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Car Ferry M.V. “ Artevelde” 


By G. W. TRIPP, O.B.E., F.C.G.L, M.LC.E. 


A second post-war car ferry vessel for the Belgian cross-Channel service has now 

been completed. Rear-loading ramps give access to two covered decks for vehicles 

up to the size of large coaches ; in order to allow fuel tanks to remain charged, 

special fire precautions are taken. Aluminium is extensively used, and forms the 
deck surfaces. Sulzer diesel engines drive twin screws. 


HERE has been such a steady increase 

in the number of cars, with their drivers 
and passengers, crossing the Channel that it 
has been found necessary from time to time 
to build new vessels for this somewhat 
specialised work. The increase in the number 
of cars carried is evidenced by the following 
paiticulars : in 1925, 629 cars were carried, 
while ten years later 4694 were carried, and 
after the war the figure for 1950 was 15,945, 
which by last year had risen to 37,953, a 
large proportion of which had been dealt 
with in the summer months. In 1936 the 
Belgian State Administration converted one 
of their passenger vessels to a car ferry, and 
it was not long before “ London-Istanbul ” 
justified her existence, maintaining regular 
sailings until the outbreak of hostilities called 





enabling cars to be driven on and off by a 
mobile ramp at each terminal, whatever the 
state of the tide. There is ample head room 
for motor coaches, and the deck has been 
strengthened to enable lorries, &c., up to a 
weight of 10 tons to be carried, and about 
100 vehicles can be carried. A section of the 
rear deck was reinforced to enable a number 
of vehicles which owing to their dimen- 
sions could not be accommodated in the 
garage. 

In view of the ever-increasing number of 
cars to be carried and with the 1958 Brussels 
World Exhibition in mind, it was decided 
to have built another car ferry, thereby 
enabling two sailings in each direction to be 
made daily. Accordingly, “‘ Artevelde ’’ was 
launched in February last at the Antwerp 


Car Ferry M.V. “* Artevelde ”’ 


a halt to the service. When the war was over 
there was evidence of a further increase in 
this particular traffic, and it was decided 
in 1945 to have a vessel specially designed 
for the work, and to replace the now thirty- 
six years old “ London-Istanbul.”” Accord- 
ingly, an order was placed with the Cockerill 
Company, of Hoboken, and in September, 
1948, * Prinses Josephine-Charlotte ’’ (for a 
while sailing as ““ Car Ferry ’’) was launched, 
and she made her maiden passage on June 3, 
1949. Her principal dimensions are : length, 
overall, 373ft, between perpendiculars, 363ft ; 
moulded breadth, 49ft; depth to shelter 
deck, 78-75ft ; she is equipped with two 
rudders, that in the bows conforming to the 
lines of the vessel. The ship is propelled by 
two Sulzer two-stroke, single-acting, diesel 
engines, with a total horsepower of 8360 at 
320 r.p.m., giving a speed of 22 knots, which 
is very high for a vessel of this type. She 
has eight watertight compartments, with 
three watertight doors operated from the 
bridge by a hydro-pneumatic system. There 
is a double door at the end of the car deck, 


. 


shipyards of Messrs. Cockerill. As will be 
seen by her dimensions, “ Artevelde”’ is 
rather larger than her sister, her leading 
dimensions being : length, overall, 382ft 7in ; 
between perpendiculars, 369ft 7in ; breadth 
(without fenders), 49ft 2in; depth from 
shelter deck, 32ft Ilin; tonnage, 2778 
gross ; maximum draught, 12ft 94in ; 
corresponding displacement, 3655 tons. 

As will be seen from the illustration, 
“ Artevelde has a pleasing appearance on 
modern cross-Channel lines, with doors 
astern to be opened for embarking and 
landing cars. A novel feature of this ship 
is that she has two car decks, the upper 
garage being reached by a ramp from the 
lower car deck, this ramp being raised when 
the upper garage is full, to enable more cars 
to be accommodated on the lower deck 
(“D”). The ramp between the two car decks 
lifts up and folds into two parts when the 
upper garage is full, and both articulated 
panels stand vertically. The working takes 
only a few seconds, operation being by 
hydro-electric gear. In each garage a light 
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turntable 13ft I4in in diameter facilitates 
the handling of big cars. As petrol may be 
left in the cars, in addition to the usual fire- 
fighting appliances the garages are par- 
titioned by fireproof curtains. The ventila- 
tion has been specially considered and means 
provided to remove the exhaust gases. The 
headroom is 6ft 104in and 160 medium-size 
cars can be carried which is sixty more than 
on “ Prinses Josephine-Charlotte.” Provi- 
sion is also made for the conveyance of 
extra large coaches up to 11ft 93in in height. 
1000 passengers can be carried, and there are 
sleeping berths for 124 in the saloons on 
*E ” deck. 

The general arrangement is as follows : 
on the bridge deck is a spacious wheel house 
equipped with the usual modern aids to 
navigation, there being two steering wheels 
for use when sailing astern, each being 
situated on the outside of the bridge, these 
operating the bow rudder. Below this is the 
boat deck (“‘ A”) on which there are eight 
aluminium lifeboats, and it might here be 
mentioned that aluminium is freely used, 
the decks being laid in this metal. On this 
deck also is found accommodation for the 
ship’s officers. Next comes the promenade 
deck (“B”’) at the stern of which is a 
spacious restaurant seating 156 passengers, 
and towards the bows a large bar with seats 
for eighty. Outside is ample promenade 
space, both open and enclosed, for which 
there is a liberal supply of deck chairs. As 
already stated, “*C”’ and “ D” decks are 
devoted to the car garages, while on “E” 
deck are two ladies’ and two gentlemen’s 
saloons, while it might be mentioned that 
there are two de luxe and six special cabins. 
Such is the general layout of this commodious 
vessel. 

The engine-room is large and well arranged, 
the twin screws being driven by two two- 
stroke single-acting Sulzer engines, each 
having twelve cylinders, with a diameter of 
510mm and a stroke of 550mm, and develop- 
ing 4800 h.p. at 320 r.p.m., giving the vessel 
a speed of 21 knots. There are twelve fuel 
pumps, twelve scavenger pumps and twelve 
starting pumps. It may be of interest to 
mention that for the first time a new form of 
oil regulator has been fitted, regulation being 
according to load instead of as formerly by 
revolutions per minute. The auxiliary machi- 
nery is in a separate room, in which are 
located three diesel-electric generators sup- 
plied by Walschaerts, of Brussels, each of a 
capacity of 150kW, and a horsepower of 
270 at 500 r.p.m. Each engine has six 
cylinders, having a bore of 235mm and a 
stroke of 280mm. There is also a small 
emergency set. There are two two-stage air 
compressors, delivering air at 25kg per 
square centimetre. Among other plant are 
two oil purifiers, while a Cochrane boiler 
has been installed for heating purposes, and 
hot and cold air can be supplied to all parts 
of the vessel. There is a cemplete sprinkler 
system for fire-extinguishing purposes. 

As is generally realised, both train ferries 
and car ferries seem specially liable to heavy 
rolling, even in moderate seas, and for the 
first time provision has been made to over- 
come this failing by the provision of Denny- 
Brown stabilisers which are controlled 
from the bridge. During trials the sea 
was very calm and no opportunity was 
afforded to test this apparatus, but its general 
efficiency has been adequately demonstrated. 
Altogether, “* Artevelde ”’ is a notable addi- 
tion to the fine fleet of cross-channel vessels 
maintained by Belgian Railways and Marine. 
The author’s thanks are due to Mr. A. 
Dury, London representative, for the photo- 
graph supplied and help given. 
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High-Voltage Laboratory for Cable 
Testing 


Last week a new high-voltage daboratory for testing cables and accessories at the 


works of Enfield Cables, Litd., Brimsdown, Middlesex, was opened by Sir Henry 


Self, chairman of the Electricity Council. The laboratory is equipped with a twelve- 


stage 2:4MV impulse generator having 120k W-second stored energy capacity and 


a high-voltage a.c. testing plant consisting of a series resonant circuit including 


two transformer/reactor units. 


With both these units in series test samples can 


be subjected to a voltage of 2-4MVA for thirty minutes or 1MVA continuously. 


NEW high-voltage laboratory at the 
works of Enfield Cables, Ltd., Brims- 
down, Middlesex, was opened last Friday by 
Sir Henry Self, chairman of the Electricity 
Council. Previously the company used a 
test plant which was first installed in 1926 and 
was improved and modernised from time to 
time until it became clear that it would soon 
be inadequate for research, development and 
type testing equipment for present-day elec- 
tricity supply systems. The new laboratory, 
which is designed to meet the needs of the 
foreseeable future, contains an impulse 
generator of 2-4MV, 124kW-seconds, and a 
high-voltage a.c. testing plant consisting of 
two transformer/reactor units which, in 
series, can give a test voltage of 600kV. 

The site for the new building, in the north 
west corner of the company’s sports ground, 
was originally zoned as a permanent open 
space, but, with the co-operation of the 
town planning authority, this plot of land was 
used instead of the undeveloped eastern end 
of the sports ground. The site offered some 
scope for freedom of architectural treatment, 


® 





Twelve-stage impulse 
rectifier 





generator of 2-4MV, 120kW-seconds with charging 
on the left and 270 picofarad potential divider on the right’ 


but some unusual problems were posed by 
the proximity of the cooling towers and coal 
storage areas of Brimsdown power station : 
it was necessary to prevent condensation and 
exclude dust. At the same time, satisfactory 
lighting and acoustic properties were required. 

The building is designed to house the high- 
voltage laboratory, together with a number of 
auxiliary services. The laboratory itself has 
a floor area of 9600 square feet (the ground 
plan being nearly square) and a clear height 
of nearly 45ft. Adjoining it on the south and 
forming the front of the building is a four- 
floor administrative and office block, which 
has the following accommodation. On the 
ground floor there are an entrance hall, a 
number of small laboratory rooms, including 
a dielectrics laboratory, and a cable jointers’ 
workshop. The second floor contains a 
control room, an observation foyer over- 
looking the h.v. laboratory, as can be seen 
in our third illustration, and a library and 
managerial offices. The second floor is 
devoted to offices and laboratory accom- 
modation. Most of the third floor is occupied 
by drawing-offices and 
the rest houses the 
“ Plenum ”’ ventilating 
plant. Behind the 
laboratory is a ground- 
floor annexe contain- 
ing stores and a service 
substation. West of 
the laboratory there is 
garageaccommodation 
for mobile test vans. 
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The main requirements for the building 
itself were that it should house the high- 
voltage test equipment with the necessary 
clearance against flashover to walls and roof. 
A reinforced concrete frame carries the main 
structure, which consists of 18in square 
columns at I5ft spacing, with prestressed 
concrete beams, 3ft 6in deep and at 7ft 6in 
spacing, spanning the 80ft roof. Between the 
external columns are panels of cellular 
breeze blocks inside and concrete blocks 
outside. The inside surface is of insulating 
boarding on battens with sufficient acoustic 
tiling to give the desired reverberation period 
in the laboratory. The outside surface is 
treated with vermiculite-spattered rendering 
coloured grey to give an expression to the 
bulk of the laboratory in contrast to the 
auxiliary rooms which are clad with brick- 
work. 

Natural lighting is provided in the labora- 
tory from a continuously glazed clerestory 
infilling on the north side, supplemented by 
east and west windows, which have vertical 
louvres of prestressed concrete to exclude 
direct sunlight. A Plenum system is installed 
to control the humidity in the laboratory, 
and to exclude fly ash and other impurities. 
Heating for the remainder of the building 
is by conventional low-pressure central 
heating. Both systems are served by a steam 
supply from the main factory, through 
calorifiers on the third floor. Some of the 
spaces between the prestressed roof beams 
are used to house the air ducts for the Plenum 
system: other spaces contain inspection 
walkways and electrical conduits. To give 
adequate lighting factor at floor level twelve 
1000W mercury-tungsten lamps and reflectors 
were installed at roof height. To provide 
satisfactory acoustics in a laboratory of 
this size it was decided to introduce acoustic 
absorbent material in the roof, using spattered 
vermiculite on metal lathing suspended 
below the beams. We learn that this lining 
together with insulation boarding and a 
calculated area of acoustic tiling 12ft above 
floor level, has reduced the period of vibra- 
tion to 1-9 seconds. It was not considered 
advisable to continue the absorbent mat- 
erials to floor level. Instead there is a hard 
wall surface to a height of 7ft with a cement 
cold glaze on cement rendering. 

For the floor of the laboratory, which has 
to withstand heavy weights and be “ non- 
dusting ” and oil proof, a surface of heather- 





600kV 2-4MVA series resonant transformer/reactor units with feed 
transformer on the left 
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the first floor are an observation foyer, library and 
the second floor 


Control room window as seen from the floor of the laboratory. 
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Beyond the control room on 
Above these suites there are offices on 


managerial 
and drawing-offices on the third floor 


brown tiles was chosen. A more continuous 
system of treatment was inadmissible because 
of the need to allow for cable ducts, bases for 
testing equipment, and guard rail stanchions. 
The roof is flat and strong enough to be used 
for the testing of cables and accessories 
outdoors. 

The building was designed by Messrs. 
Douglas and J. D. Wood, London, W.1, 
architects, in consultation with Messrs. Wells 
and Walchli, London, W.1, quantity sur- 
veyors, and J, Bak, A.M.Inst.C.E., London, 
S.W.1, consulting engineer. The main con- 
tractors were Marshall Andrew and Co., 
Ltd., of 31, Queen Anne’s Gate, London, 
S.W.1. 

As already indicated there are two main 
items of test equipment—an impulse gener- 
ator and a high-voltage a.c. test plant. The 
impulse generator (page 99) is a twelve-stage, 
two-column installation with an output 
voltage of 2-4MV and a stored energy 
of 120kW-seconds. Shedded porcelains 
house the stage capacitors and the spacers. 
The front and tail resistances are adjusted to 
produce a 1/50 microsecond wave shape on 
the test specimen. Each stage capacitor has a 
capacitance of 0-5 micro-farad and is charged 
from a d.c. charging equipment incorporat- 
ing metal rectifiers so that a voltage 
from 0 to 200kV d.c. can be obtained on 
each stage, the voltage being infinitely vari- 
able through the use of a moving coil 
regulator. There are facilities for automatic 
polarity changeover by a motor-driven con- 
tact arm which can be seen on the left of 
our first illustration. 

By a simple rearrangement of the generator 
and replacement of the front resistances the 
full stored energy can be made available at 
1-2MV without dismantling the capacitors. 

Voltage measurement is by a capacitance 
divider of 270 picofarads constructed in 
three sections, terminated by a low-voltage 
capacitance of variable steps which is fully 
shielded and of low inductance. A lead of low 
capacitance is taken from the divider to a 
cathode-ray oscillograph which is sealed off, 
with two tubes operating at about I1SkV and 
two cameras whereby photographic record- 
ing can be made on both tubes. A common 
tripping circuit is used so that it is possible 
to obtain two independent records of the 


conditions in a circuit from a single applied 
impulse. 

A series resonant circuit forms the basis of 
the high-voltage a.c. testing plant (page 99). 
The power supply for this circuit is taken from 
the I11kV system through circuit breakers 
and a moving-coil voltage regulator to a 
feed transformer of 400kVA, thirty minutes 
rating. The secondary winding of the feed 
transformer is connected in series with the 
test sample and the two transformer/reactor 
units. Each of the transformer/reactor units 
is designed to operate at 300kV on the 
secondary winding. With both units in 
series a voltage of 600kV can be impressed 
on the test sample with a rating of 2.>4MVA 
for thirty minutes, or 1-OMVA continuously. 
The reactance of each unit can be varied 
approximately 40 : 1 between maximum and 
minimum setting. The rating of the feed 
transformer is such that a third transformer 
reactor unit could be added later so that the 
ultimate output and capacity of the plant 
would be 900kV at 3-6MVA, thirty minutes 
rating. 

A voltage-regulating unit is installed. It is 
operated from a capacitance divider to allow 
for fluctuations in the test voltage caused by 
variations of supply voltage and frequency. 
This compensation is specially important for 
a long-time stability test. Four main reasons 
are given for selecting the series resonant 
circuit in preference to the conventional 
parallel resonant circuit. 

First, considerable improvement is ob- 
tained in the voltage wave-form which is 
desirable for accurate peak voltage measure- 
ment, and it is easier to get precision of 
balance with Schering bridge measurements 
on the test sample. 

Secondly, should a test sample break down 
when the parallel resonant circuit is used a 
considerable short circuit is developed across 
the fault and it would damage the sample. 
When the series resonant circuit is used a 
breakdown of the sample de-tunes the circuit 
and the fault current drops to a fraction of 
its normal value. This safeguard limits 
damage at the point of failure and assists in 
subsequent examination of the fault. 

Thirdly, the series resonant circuit is highly 
suitable either for series or parallel connec- 
tion of the reactor/transformer units. 
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Fourthly, the power for the test equipment 
is supplied at unity power factor. 

A pair of |-5m diameter spheres. motor- 
ised for remote control from the control 
room, is installed for voltage measurement. 

Earth plates have been provided for both 
the a.c. testing plant and the impulse plant ; 
on the latter all earth connections are taken 
back to one common point. The building 
is not screened, 

The impulse generator and the high- 
voltage test plant were supplied by Ferranti, 
Ltd., of Hollinwood, Lancashire. 

At the end of a luncheon following the 
official opening of the laboratory the com- 
pany’s guests were shown, on a closed circuit 
television system, tests being carried out on 
a sample of a new 400kV single-core cable. 
This cable has a stranded copper core shaped 
to an oval cross section. It is insulated with 
oil-impregnated paper, covered by a lead 
sheath, with copper tape reinforcement. 
In the space between this inner lead sheath 
and a similarly reinforced outer lead sheath 
nitrogen gas is maintained at a pressure of 
200 1b per square inch. This pressure 
exerted on the inner sheath is designed to 
minimise the formation of voids in the cable 
dielectric. The two ends of the test cable 
specimen are terminated by sealing ends 
incorporating hand-applied condenser cones. 


West London Motorway 


IN our issue of March 28 last, we described 
and commented upon the Minister of Transport 
and Civil Aviation’s plan to build a motor road 
through the urban areas on the western approach 
to London. The Minister has now published the 
proposed line of a motorway nearly 12 miles 
long, leading from the Chiswick Fly-over, on the 
western outskirts of London, to the start of the 
projected Slough-Maidenhead By-pass on the 
London-Bath road, A4. A spur road | mile 
long will connect with London Airport. The 
cost is estimated at about £12,000,000. 

As previously announced, the first part of 
the motorway will run on the upper deck of 
a two-tier road constructed for the first mile 
of its length along the line of the Great West 
Road. Single supporting piers will be erected 
along the centre strip of the Great West 
Road allowing traffic to pass freely along the 
dual carriageways on either side. Where the 
two roads diverge, the motorway, still on viaduct, 
will swing in a north-westerly direction to pass 
over a large factory and then descend grad- 
ually to ground level. The total length of the 
viaduct will be 14 miles. The motorway will 
continue at or near ground level for another 
10 miles from Boston Manor Park to the Slough 
By-pass. Except for an interchange point on the 
Great West Road near Lionel Road, there will 
be no no access to the motorway from existing 
roads until it reaches Cranford Parkway (Route 
A312) where a fly-over junction with link roads 
will be built. Provision will be made for a fly- 
over at the junction with the proposed North 
Orbital Road at Richings Park, and the spur 
road to London Airport will also be linked to 
the motorway by a fly-over junction. At the 
western end of the scheme there will be link 
roads to a surface roundabout on the A4, but 
the motorway will continue over the top of the 
roundabout on a fly-over to connect with the 
Slough—Maidenhead By-pass. 

West of the viaduct twenty-nine bridges will 
be built, ten of which will carry the motorway 
over waterways, three over or under railways, 
and eleven over or undér secondary roads. The 
other five will be at fly-over junctions. The viaduct 
will be designed to carry full standard loading. 
This means in effect that it will be for the use of 
all motor vehicles except articulated vehicles 
carrying abnormal loads. The average height of 
the viaduct will be 25ft, but where it passes over 
a factory at the western end it may rise to 65ft. 
Sir Alexander Gibb and Partners are the con- 
sulting engineers appointed to prepare the 
scheme to contract-letting stage. 
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Institution of Naval Architects 
in France 


No. I 


EMBERS of the Institution of Naval 

Architects travelled from this country 
to join the foreign members of the Institution 
in Paris where the summer meeting was 
held at the invitation of the Association 
Technique Maritime et Aeronautique. About 
180 members and their ladies made the 
journey to attend the joint meeting, the pro- 
gramme of which, besides including the 
reading and discussion of technical papers, 
provided an opportunity for seeing some- 
thing of the beauties of the capital of France 
and for admiring the architectural beauty of 
the cathedrals of Notre Dame, of Rouen 
and the castle of Chantilly. 

On Monday, June 30, before the formal 
opening of the meeting on the next day, 
there was a_ reception at the Hotel 
George V. On the morning of Tues- 
day, July 1, the ladies were able to visit the 
Maison de Couture Maggy Rouff and during 
the afternoon the members spent a few 
hours in the Musée de la Marine, Palais de 
Chaillot, seeing a display of models and 
paintings which trace French naval history 
over the centuries to modern times. The 
models included galleys, sloops, frigates, 
famous ships of the line and demonstrated 
the transition from sail to steam, the intro- 
duction of armour and the development of 
armaments from muzzle loading guns to the 
gun turret. All these developments were 
seen embodied in the “ Richelieu.” Many 
naval occasions are recorded by the paintings, 
and of particular interest are those having 
as their subject the ports of France. The 
events of the day concluded with a dinner, 
which was held in the Hotel Continental and 
given by the Institution of Naval Architects, 
with Viscount Runciman in the chair. Toasts 
were drunk to the President of the Republic 
and Her Majesty the Queen, and Viscount 
Runciman then proposed the toast of 
“* L’Association Technique Maritime et Aero- 
nautique,” while Monsieur Georges Bourgés 
proposed the toast of “The Institution 
of Naval Architects.” Monsieur Bourgés 
recalled that the last joint meeting in 
Paris was held in 1931, when Lord 
Wester Wemyss, a companion of Marshal 
Foch, was president of the Institution of 
Naval Architects, and was pleased to call 
attention to the work of John Scott Russell, 
William Froude, Rankine and Sir Charles 
Parsons among many others. 

A tour of old Paris with visits to Sainte- 
Chapelle and Notre Dame occupied the 
ladies on the morning of Wednesday and 
all members attending the joint meeting 
boarded launches for lunch and to enjoy 
a river trip and to see the famous 
bridges and many buildings from a different 
point of view. Later the members and their 
ladies attended a reception held at the 
Ministry of Marine. The whole of Thursday 
was given over to a visit to Rouen and Le 
Trait, a special Pullman train conveying the 
party to Rouen from where the rest of the 
journey to Le Trait was made by road. Here 
a tour was made of the Ateliers et Chantiers 
de la Seine Maritime, which has eight build- 
ing berths and can construct oil tankers of 
24,000 tons deadweight. The yard, on the 
right bank of the Seine, has an area of about 
65 acres, including workshops having a floor 
area of over 500,000 square feet. It has 


been largely reconstructed, to make good the 
heavy damage suffered during the war, so 
that the equipment is modern, and adequate 
provision made for large prefabricated units. 
It was of interest to note that the company 
has built a garden city to accommodate its 
personnel and has established various social 
organisation for their benefit. The Ateliers 
et Chantiers de la Seine Maritime hospitably 
filled the role of host for lunch to which a wel- 
come was given by Monsieur Robert Labbé, 
the president of the company. Afterwards 
the party visited the ruins of the historic 
Abbey of Jumieges before returning to 
Rouen and having the opportunity of seeing 
the famous cathedral and of appreciating its 
architectural beauty which has been restored 
following reconstruction to repair extensive 
war damage. 

The afternoon and evening of Friday, the 
final day of the joint meeting, were spent at 
the Castle of Chantilly. A short tour of the 
castle was followed by tea in the Park where 
the company was entertained by an exhibi- 
tion of dressage followed by a Carrousel by a 
squadron of Spahis of Senlis. The Spahis in 
their colourful uniforms performed a number 
of skilful mancuvres and gave altogether a 
wonderful and exhilarating display of horse- 
manship. Dinner was served in the “Grandes 
Ecuries” of the Castle, which had been 
specially decorated for the purpose, and the 
guests were entertained by hunting calls 
played by the Cor de Chasse, who had 
indeed made the visit a memorable one by 
appearing at different points on the tour to 
give a performance of the music of the hunt. 
At the dinner a valedictory speech was made 
by Monsieur Georges Bourgés and Viscount 
Runciman of Doxford, the president of the 
Institution of Naval Architects, thanked the 
French hosts, on behalf of the members and 
their ladies, for their generous hospitality 
and for the splendid programme and for 
the efficiency of the arrangements which 
had been made by Monsieur Raymond 
Puech. The evening concluded with a 
performance of “‘ Son et Lumiere,” 1elating 
something of the history of Chantilly, which 
dates back to Roman times. 


TECHNICAL SESSIONS 


The technical sessions were held on the 
mornings of Tuesday, July 1, Wednesday, 
July 2, and Friday, July 4, and six papers 
were read and discussed. 

The meeting opened on Tuesday morning 
in the lecture room of the Musée Guimet, 
when the delegates were welcomed by 
Monsieur G. Bourgés, the president of the 
Association Technique Maritime et Aéro- 
nautique. Viscount Runciman, the president 
of the Institution of Naval Architects, replied, 
and then took the chair for the first technical 
session. The first paper presented to the 
meeting was : 


SOME PROBLEMS IN THE CONSTRUCTION 
OF WARSHIPS TO-DAY 
By P. Gisserot 
Translation by W. C. S. WiGLey, M.A. 
SYNOPSIS 


The problem of space has become of much more 
importance in the designs of new warships than was 
previously the case. For this reason many ships have 
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been built with relatively superstructures ; this 
in turn, has created which are briefly 
examined in the . The question of accommoda- 


tion is also involved in the problem of space, and in 
this connection some remarks on ventilation are 
added. The paper ends with some reflections on 
the considerably greater ’ 
the necessity for building ships which can to a certain 
extent be adapted to the evolution of arms and 
equipment. 


DISCUSSION 


Sir Victor G. Shepheard : As one would 
expect, the problems cited by the author are 
also those which face British naval con- 
structors, and no doubt we are both tackling 
these problems on the same general lines. | 
agree entirely that our greatest problem 
to-day is how to utilise to the best advantage 
the space available. Gone are the days of 
heavy concentrated loads such as armour, gun 
turrets and armour-piercing shel!. Instead, 
our ships carry relatively light weight equip- 
ment, such as aircraft, guided weapons and 
electronic apparatus. The problem is made 
more acute by the fact that modern equip- 
ments themselves not only require much 
more space, but they also need larger 
ships’ complements for their operation and 
maintenance. 

It is obvious that if warships are to be of 
reasonable size for the armaments they carry 
and provide acceptable living conditions, 
the complements must be restricted to a 
workable minimum and work study investiga- 
tions are now being carried out in the Royal 
Navy. 

As in the French Navy, considerable atten- 
tion has been given to improving the living 
conditions in British warships. And quite 
rightly so, for it is only in this way that we 
are likely to attract the type of recruit needed 
to operate and maintain the complicated 
equipment necessary in this highly scientific 
age. All the latest ships being built for the 
Royal Navy will have bunk sleeping, cafeteria 
messing and full air conditioning. 

Ship stabilisation is being incorporated 
in our latest warship designs. Ventilation 
and the removal of the heat generated. by 
the vast amount of electrical equipment in 
warships is, indeed, a serious one. It is time 
the electrical and electronic engineers dis- 
covered more efficient means of utilising 
electrical energy without the production of 
so much waste heat, which is so difficult and 
so expensive to remove from ships. 

The magnitude of the ventilation problem 
can be appreciated from Table I of the paper. 
In a light modern aircraft carrier, for example, 
the supply fans introduce into the ship 
350,000 cubic metres of air per hour. This 
means that 11,000 tons of air is blown into 
the ship every twenty-four hours, which is 
equivalent to about half the total weight of 
the ship per day. In order to reduce the sizes 
of ventilation trunks in ships, the tendency 
is to increase the velocity of flow. This, 
unfortunately, gives rise to increased noise 
transmitted by the fans and trunking, and 
this problem is now the subject of research 
in the United Kingdom. 

The adoption of full air conditioning in 
ships somewhat eases the problem of ventila- 
tion in that the quantity of air introduced 
from outside and distributed the 
ship is less, and, therefore, the sizes and 
weights of the trunking are smaller. 

I endorse the sentiment expressed by the 
author in the final sentence of his paper ; it 


is the difficulties and problems which the 
naval constructor is constantly called upon 
to solve that makes his profession so 
attractive. 

Monsieur Louis Kahn : Monsieur Gisserot 
has laid before us some of the problems which 
face naval architects to-day, and has pointed 
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out that although each generation has its 
own problems it will leave even more difficult 
problems to its successors. 

The origin of these problems is to assure 
the freedom of sea communications and the 
means of Attack and defence. On one 
hand, evolution is taking place at a rate which 
is fast when compared with the working life of 
a ship constructor, while, on the other hand, 
increased costs pose financial problems 
within the national economy. 

It has not always been like this. For 
example, in the seventeenth century, Richelieu 
and then Colbert inspired the naval policies 
of France, and were lucky enough to operate 
in a period of relative technical stability. 
Their problems were those of size, con- 
tinuity and finance. Mr. Stoot will demon- 
strate to us tomorrow that all this changed 
in the next century and has hardly slackened 
since. Perhaps we have known one such 
epoch, between 1919 and 1935, although our 
serenity was perhaps due to a lack of aware- 
ness of the facts we would have to meet later. 

The factors which have changed in the 
last century are basic—materials, motive 
power, hull forms and propellers, high- 
powered guns, armour-plating and even 
steel of high elastic limit which can be welded, 
all of which have transformed naval warfare 
vessels. 

There are two problems to be faced ; one 
is that our function cannot remain merely 
that of the assembler, and the other is that 
it is now impossible to equip a student for 
all his professional existence. 

Mr. A. R. Mitchell : I wish to raise with 
the author the subject of the preservation of 
structure. The corrosion in the hull struc- 
ture of intermediate naval vessels such as 
destroyers and frigates built during the war 
years was very severe, and probably this was 
because the structure was not galvanised, 
which had been the normal practice before 
the war. With the post-war adoption of 
completely welded construction for such 
vessels we have decided that it is no longer 
practicable to return to hot galvanising 
because of the inconvenience to the operator 
and other technical difficulties of welding and 
burning. 

The alternative is to shot blast and zinc 
spray those parts of the ‘structure which 
experience has shown are most liable to cor- 
rosion. Such areas are the bilges, wet com- 
partments, and deck and ship side intersec- 
tions. This process seems to be proving satis- 
factory as a method of reducing corrosion, 
but causes a delay in building, since other 
trades cannot work in the compartment when 
it is being shot blasted. A second alternative 
is to use vacuum blasting equipment, which 
causes very little interference with other 
workmen in the vicinity. At the moment 
this process is proving to be somewhat 
slower than open blasting, but it may improve 
in this respect as we gain experience. 

Would the author say what arrangements 
the French Navy makes for the preservation 
of the structures of the ships it is now 
building ? 

Monsieur Amiot : Monsieur Gisserot has 
shown the importance of the problem of 
interior space in a modern warship. Taking 
for example “* Mogador” to “ Surcouf,” 
the interior space taken by military installa- 
lations has doubled in surface area, and 
increased in volume by SO per cent. 

Many consequences result, and the paper 
mentions that the verification of the balance 
of volumes becomes essential in the establish- 
ment of a project ; there is also mention of 
the development of the superstructures. 


From the cruiser “ Algerie ” to the cruiser 
“ Colbert,” of similar speeds, the ratio of 
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total interior volume to volume of hull 
passed from 2-4 to 3-4 and with the “* Moga- 
dor” to “ Surcouf”’ after deduction of the 
volume of machinery space in order to take 
account of the differences of speed, the ratio 
passed from 1-75 to 2-65. The development 
of superstructures poses the problem of the 
height of the centre of gravity, not only 
because of the weight of the superstructures 
themselves, but in addition the weight of the 
equipment carried. Owing to the increase in 
the ratio already mentioned, the designer has 
to choose a hull volume that is a displace- 
ment greater than the equation of weights 
requires. 

In recerit projects, where it is a question of 
aircraft carrier, or of fast frigates, it appears 
that the problems of space required deter- 
mines the total length. 


(To be 
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One can say that the designer will choose 
coefficients of values considered as limits to 
assure that the hull satisfies the requirements 
of stability and interior space. 

The disposition of weight, therefore, con- 
ditions the displacement by the determining 
influence of the centre of gravity. This con- 
sideration will influence future projects since 
it appears necessary to take into considera- 
tion the risk of atomic blast, and the 
reinforcement necessary to resist high 
pressures. 

Therefore you will see that the weight 
factor remains important. Experience has 
demonstrated that the control of weight is 
not always practicable. Therefore, in spite of 
the margin given by the displacement equa- 
tion, naval architects should constantly keep 
the question of weight before them. 


continued ) 


Continuous Galvanising Line 


A continuous galvanising line for strip up to 48in wide installed at the Ebbw 
Vale works of Richard Thomas and Baldwins, Ltd., has a potential output of 


10 tons per hour of galvanised steel in the form of coil or sheet. 


This instal- 


lation is based upon the Sendzimir process of galvanising and is fully automatic 
in operation. 


E recently visited the Ebbw Vale 

works of Richard Thomas and Bald- 
wins, Ltd., to see the new continuous galvan- 
ising plant of Armco-Sendzimir design which 
has been installed and is now in full pro- 
duction. This line has a potential output 
of 10 tons an hour of galvanised steel in the 
form of either coil or sheet and it can gal- 
vanise strip up to 48in wide. It is based upon 
the Sendzimir process which is stated to 
overcome certain drawbacks of steel sheets 
galvanised by conventional methods, and 
provide sheets with a coating having a degree 
of adherence sufficient to withstand the 
effects of subsequent drawing and forming 
operations up to the limit of the steel base 


without peeling or flaking. In the new plant 
which is some 700ft long the strip in one 
continuous operation is cleaned, heat-treated 
pickled, coated and reeled or sheared to size. 
The main contractor responsible for the plant 
was the Head Wrightson Machine Company, 
Ltd., the whole of the electrical equipment 
being supplied by the English Electric Com- 
pany, Ltd., and the furnace equipment by 
Birlec, Ltd. 

The general lay-out of the continuous 
galvanising line can be seen in the diagram 
and photographs we reproduce. At the 
entry of the line two pay-off reels are installed, 
one being in use whilst the other is being 
loaded to maintain continuity of feed. As 





The galvanising line from the entry end 
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ZINC BATH 


the tail end of one coil passes from its reel 
the leading end of the next coil on the other 
reel is spot welded on to it after having been 
trimmed in a shear. Air-operated water- 
cooled brakes on the reels maintain a degree 
of back tension on the strip as it is pulled 
off by the first of pinch rolls beyond the 
welding set. These pinch rolls feed the strip 
into a looping pit from which it is drawn by 
a second set of pinch rolls and passed 
through an edge trimmer. A second looping 
pit is situated beyond the edge trimmer and 
electronic gear in the pits control loop size 
through the drives. 

From the second looping pit the strip is 
carried through a tension bridle feeding into 
a long entry loop. In this loop the strip 


passes over a traversing car and this arrange- 
ment is designed to provide an accumulation 
of strip sufficient to maintain a continuous 


Schematic section through galvanising line 


supply to the furnace section of the instal- 


lation whilst the entry section is stopped for 
the trimming and welding operations in- 
volved in coil changing. A set of pinch rolls 
at the top of the main overhead structure 
pulls the strip from the entry loop and feeds 
it into a vertical balancing loop fitted with a 
weighted “* dancer ”’ roll. 

The whole of the furnace installation is 
carried on an overhead structure and in it 
the strip first passes through a gas-fired flame 
heating section. In this section an open 
flame cleans off any contamination and 
lightly oxidises the surface of the metal. 
Immediately after the heating operation the 
strip passes into the heating section of a 
reducing furnace fitted with gas-fired radiant 
tubes. In the following electrically-heated 
section of this furnace the strip is maintained 
at a constant temperature in an atmosphere 





Overhead furnace installation with strip shearing and piling section on floor below 
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of dissociated ammonia which reduces the 
oxide formed in the flame-heating section to 
give a matt surface. The heating zones of 
the furnace are controlled at 1750 deg. to 
1800 deg. Fah. giving a strip temperature of 
1550 deg. Fah. for annealing or 1750 deg. 
Fah. for normalising, and strip temperature 
is controlled by the speed at which it is drawn 
through the heating zones. In the four cool- 
ing zones of the furnace the temperature of 
the strip is reduced to that at which it is 
required to enter the galvanising bath in the 
next stage. The strip passes directly from 
the final cooling zone into an enclosed 
trunking extending down to below floor level 
belgw the surface of molten zine in the gal- 
vanising bath. The metal thus enters the 
zinc in an annealed state with a matt surface 
free of oxide or surface contamination giving 
the ideal conditions for zinc adhesion. As 
the strip leaves the galvanising pot, in which 
the zinc is maintained at a temperature of 
835 deg. to 870 deg. Fah., it passes between 
a pair of coating rolls which serve to control 
the thickness of the zinc coating. 

The galvanised strip is drawn vertically 
upwards from the pot and past a group of 
cooling blowers near roof level by a set of 
pinch rolls, before it passes down to floor 
level and through a roller leveller. A second 
long horizontal looping section with a tension- 
ing roller car provides a large storage loop 
of material to ensure continuity during initial 
feed changing operations. The production 
line is completed by a tension bridle and a 
small looping pit leading to a Halden flying 
shear which cuts the strip into the required 
lengths and deposits them on to a conveyor 
system. This conveyer feeds the sheets into a 
leveller, through a classifier section and on 
to a pilot. When the galvanised strip is 
required in coils it is coiled on a machine set 
on the line before the small looping pit. 

For this installation the English Electric 
Company, Ltd., supplied nineteen Ward- 
Leonard d.c. drives. The line itself is 
divided into three sections, i.e. entry, furnace 
and exit sections. The drives in each of 
these sections are speed matched but the 
sections may vary with respect to each other 
by taking out or paying strip into either of 
the horizontal loops. With the exception of 
the final classifier section of the line which 

‘handles sheets and requires less critical speed 
control. each Ward-Leonard drive is supplied 
from its own generator. The generators of 
each group have their fields supplied from 
a variable voltage exciter in turn excited 
through a motorised rheostat which sets the 
section speed. ; 
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Entry section control desk with tension bridle and edge trimmer 


Special control facilities are included to 
suit the individual drives. The generator 
feeding the first pinch roll in the line beyond 
the welder has trimming by means of a 
modulated light control from photocells 
arranged in the first looping pit to maintain 
the loop depth constant. A similar control 
applied to the two tension bridle drives, is 
controlled from the second looping pit. The 
generator of the pinch roll feeding into the 
vertical balancing loop before the furnace 
section has a trimmer rheostat in its field 
which is controlled by the position of the 
dancer roll. 

The speed of pinch roll in the cooling 
section of the line beyond the furnaces, on 
which the success of the process depends, is 
controlled by a magnetic amplifier which 
measures the difference between a set refer- 
ence and the actual speed of the pinch roll, 
and adjusts the speed to reduce any error to 
the minimum. A similar control is applied 
to the leveller on the floor below but in this 
case regulation is introduced so that the 
tension between the two drives may be 
controlled. 

The speed of the galvanised strip coiler is 
controlled by a magnetic amplifier acting in 
its motor field circuit. As the diameter of the 
coil increases so the speed of the strip tends 
to. increase. This tendency is detected by a 
pilot exciter coupled to a pinch roll which 
causes the output of a magnetic amplifier to 
increase the field strength of the tension reel 





motor so preventing more than a very small 
increase in strip speed. When strip is being 
sheared to length the speed of the final pinch 
roll is adjusted by modulated light control 
using photocells in the looping pit. 

In order to maintain the correct speed 
relationship between drives in all three 
sections and to ease the duty imposed on the 
automatic control systems, every drive has 
an IR compensation acting through its 
generator and so giving a uniform regulation 
irrespective of Ward-Leonard voltage varia- 
tion. 

Of the numerous a.c. drives, three are of 
particular interest being used to control the 
tension in the entry and exit loops and inthe 
dancer roll. A diagram we reproduce shows 
a typical arrangement of one of the loops. 
The strip passes round a roll on the loop car 
which is pulled towards a winch by a cable 
and the drive to the winch incorporates a 
“* Dynamatic ” magnetic slip coupling driven 
by a 60 h.p. a.c. motor. 

The tension of the strip is proportional to 
the torque transmitted by the coupling which 
in turn is proportional to the torque delivered 
by the driving motor. The torque trans- 
mitted by the coupling is largely proportional 
to its excitation current but may vary under 
conditions of paying out and taking up of 
loop. To avoid the resulting variation in 
strip tension a servo control is included 
which compares the stator current of the 
driving motor with a chosen reference. Any 

error between these is 

+ amplified and used to 

excite the coupling in 

such a manner that the 

driving motor stator 

current and the strip 

tension are held con- 

stant at the chosen 
value. 

A loudspeaker sys- 
tem provides intercom- 
munication between 
various control points, 
and apart from main- 
tenance staff, the line 
is worked by only seven 


Schematic diagram of a loop car tension control drive men. 
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Sondes Research Institute 


In June, 1948, the Sondes Place Research 
Institute was founded at Dorking, Surrey, to 
perform sponsored research in the fields of 
applied chemistry, chemical engineering and 
mechanical engineering. To mark the tenth 
anniversary of the Institute an open day was held 
recently at which the guest of honour was Sir 
George Thomson, D.Sc., F.R.S. Subjects of 
current activity include fuel cells for the direct 
conversion of chemical to electrical energy, the 
stability of super-saturated gas solutions in 
water (control of “ gushing’ in bottled beer), 
and the production of chemicals from sugar. 
Since this research is sponsored, details are 
usually not available, although the Institute 
observes that “firms are beginning to take a 
more enlightened attitude towards publication 
of research results...the policy-makers in 
industry are coming to appreciate that research 
cannot flourish without the cross-fertilisation of 
ideas which results from free discussion ’— 
but we mention below some projects of engineer- 
ing interest. 

The N.R.D.C.-Ricardo steam engine, for use 
in undeveloped countries, was seen in action for 
log-sawing, the furnace being stoked with the 
logs. Development running has been performed 
on straight mineral oil, and a display of com- 
ponents showed such modes of failure as 
scoring of the full height of the piston, rubbing of 
the rod half of a big-end bearing (the aluminium 
alloy connecting-rods do not run direct on the 
crank), and abrasion of tappets (a sectioned 
engine demonstrated that tappet rotation was 
occasional}. 

Various aspects of electrodialysis are also 
under investigation, and it was observed that the 
extraction of common salt could form a part of 
the process of sugar refining, possibly increasing 
the sugar yield at the expense of that of molasses. 

A method of producing high-temperature 
resisting coatings for metals that is accorded 
special interest is vapour diffusion. Our illus- 
tration shows two molybdenum wires : the lower 





The effect of exposure at 1200 deg. Cent. on molyb- 
denum wires, the upper alone having a siliceous 
coating 
has been oxidised away by two minutes’ exposure 
at 1200 deg. Cent., whereas the upper is intact 
and, it is found, will survive 1500 hours at that 
temperature. The coating is of molybdenum 
disilicide, formed by exposure of the part at its 
working temperature to an atmosphere of 
silicon tetrachloride and hydrogen. While the 
coefficients of expansion of metal and silicide. 
are not equal, the coating is unstressed at working 
temperature by virtue of having formed at that 
temperature ; at lower temperatures cracks 
appear, but it is found that if cooling is rapid the 
base metal can be cooled below the oxidising 
range before reaction becomes damaging—an 
attractive characteristic for turbine blades. To 
render the cracking of the coating random, it is 
necessary to control the thickness of the coating, 
say, 0-0015in, within a few per cent. No inspec- 
tion of the coating is possible at present, and 
protected components must be tested by thermal 
cycling ; as explained, slow cycling is most 
searching. It is expected that this method of 
coating will confer an improved resistance to 

reaction with vanadium pentoxide. 
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Diesel-Hydraulic Traction 

THE British Railways plan for the Western 
Region for the replacement of steam by diesel 
traction includes, as a first stage, the use of 
diesel-hydraulic locomotives on the majority of 
the passenger and freight services between 
Newton Abbot and Penzance and on many of 
the through trains between Paddington, Bristol 
and the West of England. 

This programme involves the replacement of 
over 200 steam locomotives by approximately 
130 diesel-hydraulic main line locomotives. The 
first of thirty-three which are being built in the 
Swindon Works was this week named “ Sir Brian 
Robertson’ after the chairman of the British 
Transport Commission. With this one excep- 
tion all the locomotives will be named after war- 
ships and constitute, with the North British 
Locomotive Company productions, the “ War- 
ship’’ class. One example has already been 
illustrated in our pages, the D.600 ** Active *’ on 
Plate 4, January 3 last. 

The provision of diesel-hydraulic locomotives 
was discussed in some detail on page 792, 
November 29, 1957. The design of the locomotives 
being built at Swindon is based upon that of the 
V.200 class of the German Federal Railways, 
but the British Railways loading gauge imposed 
a reduction of about 10in in height and 16in in 
width. The total weight of 78 tons is spread 
equally over four axles, all of which are driven. 

The twin engines are Maybach V-12 water- 
cooled units, those of the first three locomotives 
giving 1056 b.h.p. at 1400 r.p.m. and subsequent 
productions 1152 b.h.p. at 1530 r.p.m. They are 
distinguished by mechanically-driven L’Orange 
injectors and twin overhead camshafts, but the 
engine speeds are low enough to allow the piston 
heads and ring carriers to be detachable, thus 
facilitating maintenance. The six-throw crank- 
shaft has exceptionally large main bearings which 
overlap the greater part of the relatively small 
crankpins and which render the crank webs 
virtually non-existent ; the main bearings run- 
ning on rollers, the construction of the crankcase 
becomes particularly simple. This is noteworthy 
as one of the few examples of roller bearings on 
a shaft not of built-up construction. Since the 
connecting rod bearings are plain, an electric- 
oil pump supplements the normal pump at start- 
ing. Maybach turbo-chargers are used; a 


fuel consumption of 0-375 1b per horsepower- 
hour is claimed. In view of the fact that Maybach 
has granted a licence to Armstrong Siddeley 
Motors, Ltd., it is possible that spare parts or 
replacement engines may be obtainable here. 

The transmission is essentially different from 





that of the North British vehicles (which is 
entirely hydro-kinetic), being the Maybach 
** Mekydro ”’ with a single converter and a four- 
speed box. The ratio changes are not torque 
sustained, the drive being discontinued by with- 
drawing the turbine from the converter axially. 
Changes are automatic and effected hydraulic- 
ally. Engine, transmission, and the unsprung 
final drives are linked by Cardan shafts similar 
to those of the V.200 engines. 

Automatic train control equipment is installed. 
The engine and transmissions are continuously 
monitored for lubrication or cooling abnormal- 
ities. 

The auxiliaries are varied in nature; as already 
mentioned, the transmission is operated hydraul- 
ically, and so also is the radiator fan, which has 
a 1500 lb per square inch supply. The radiator 
shutters are operated by the same hydraulic 
circuit as controls the fan motor. Electric 
batteries are carried to start the engines by means 
of dynamotors which, when the engines are run- 
ning, supply the injector control system. Braking 
of the locomotive itself, sanding and windscreen 
wiping are by compressed air. 


Third Report of CERN 


Tue third report of CERN, the European 
Organisation for Nuclear Research, has now 
been issued. It covers activities for the year 
1957. According to the report the construction 
of accelerators and buildings at Meyrin, near 
Geneva, went as planned, and by the end of 
November the whole staff had moved in. The 
600 MeV synchro-cyclotron started working on 
August I, almost exactly on schedule (an account 
of this machine appears in THE ENGINEER for 
October 11, 1957, page 538). The construction 
of the 25 GeV proton synchrotron* is also going 
ahead as foreseen, and the preparation of a 
research programme has begun. This acceler- 
ator is expected to come into operation in 1960. 
Heavy experimental equipment for the machine 
may take a few years to build, but should be 
available in time for the work in the research 
programme. During 1957 the staff concerned 
with the proton synchrotron passed the stage of 
design, planning and ordering, and entered upon 
the most active phase of building. The last 
major contract (for evacuating equipment) was 
placed at the end of the year. Components of 
the linear accelerator are stated to be in course 
of assembly ; this machine is 30m long and will 
“ inject ’ particles into the synchrotron. Parts of 
the magnet were received on the site without 


* See THE ENGINEER, August 17, 1956, page 243. 


The 2200 h.p. diesel -hydraulic locomotive built by British Railways 


appreciable delays, and the magnetic and mech- 
anical tests were satisfactory. A group attached 
to the Proton Synchrotron Division is studying 
possible new techniques in the construction of 
high-energy accelerators. These studies are 
thought to be especially important because 
CERN may extend its programme later. 

The development of new experimental tech- 
niques at CERN was intensified during 1957, 
particularly in the work on liquid hydrogen 
bubble chambers. The hydrogen liquefying 
plant was finally installed early in the summer ; 
in this, compression to about 100 atmospheres is 
followed by cooling in heat exchangers bathed in 
liquid nitrogen. About 32 litres of liquid hydro- 
gen are produced per hour. A 10cm bubble 
chamber of stainless steel was built during the 
year. This was by way of being a pilot apparatus, 
incidentally useful for training staff, and the 
design of a 30cm chamber was completed while 
the 10cm chamber was under test. The process- 
ing of data from particle-track visualising instru- 
ments such as cloud or bubble chambers is 
another subject of study at CERN. Digital 
computers are to be used to obtain such results 
as spatial co-ordinates, angles between tracks, 
curvatures, &c. Photographic information will 
be translated into a punched code suitable for the 
computer. A prototype translator tested at 
CERN uses a projection microscope. A fixéd 
pointer is manually aligned with the interest- 
ing point on the enlarged image, and the motion 
of the mechanical stage of the microscope is 
sensed by counting optical interference fringes 
electronically. ~ 

From October 1 all theoretical studies were 
concentrated in Geneva, and the offshoot in 
Copenhagen (which functioned at first under 
Niels Bohr and later under Professor Méller) 
ended its work. Co-operation with other scien- 
tific institutes during 1957 included participation 
in conferences and colloquia held in the United 
States, western Germany, France and Israel. 
Preparation for the eighth annual conference on 
high-energy nuclear research is under way. 


- 


Search for Uranium 


THE activity of the Atomic Energy Division 
of the Geological Survey in the search for 
uranium is littlke known because until compara- 
tively recently information has been withheld. The 
Division was created during the last war, and 
since that time it has played an important part 
in production and in the search for raw materials 
in many of the countries of the Commonwealth. 
Close co-operation is maintained with the Atomic 
Energy Authority, on whose behalf the work is 
undertaken. We learn from an account given 
by the D.S.1.R. that the Atomic Energy Division 
has grown to be a major branch of the Geological 
Survey. The assistance it can give ranges from 
radiometric assaying and the preparation of 
mineralogical reports to field surveys and the 
assessment of new discoveries by prospectors 
and mining companies. For example, in 1957 
field investigations were carried out in the United 
Kingdom, the Union of South Africa, British 
Guiana, Jamaica, Sierra Leone, Bechuanaland, 
Ghana, Nigeria, Nyasaland, Southern Rhodesia 
and New Zealand. 

Last year the Atomic Energy Division of the 
Geological Survey undertook an airborne radio- 
metric survey of West and Central Cornwall. 
Several of the anomalies recorded are sufficiently 
marked at surface to merit pitting, trenching and 
exploratory drilling to prove the extent of the 
mineralisation underground. The area to be 
covered by airborne survey will be extended this 
year to the remainder of Cornwall, and much of 
Devon and Somerset. Any areas which seem to 
justify it will be investigated by ground parties 
with scintillation and Geiger-Miiller counters. 
The Division is also examining abandoned mine 
workings in Cornwall, where small amounts of 
uranium occur. Only surface, or near-surface, 
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examination has hitherto been possible, but 
reconnaissance drilling has recently started and 


and the southern uplands of Scotland. 


annually, and research has enabled the Division 
to make a considerable contribution to radio- 
geology in published papers. Studies have been 
made in the fields of mineralogy and ore genesis, 
utoradiographic techniques, ore minera! identifi- 
cation and the examination of radioactive 
minerals by X-ray. 
To mining companies and private prospectors 
the Division provides a free assay service for 
ial which is considered to be radioactive. 
The only proviso in accepting material is that full 
details of locality of origin must be given, and 
this information is treated as confidential. _ 
When specimens are received they are examined 
first by a special Geiger counter which gives a 
rough indication of whether the material is 
abnormally radioactive. If it is, representative 
portions of the specimens are crushed for accurate 
assay by radiometric techniques, and the content 
of uranium or thorium is estimated. Sections 
from the specimens are then cut by diamond saw 
and mounted for examination under the micro- 
scope. The sections of relatively transparent 
minerals are mounted on glass slides and rubbed 
down till they are about a thousandth of an inch 
thick ; those of the more opaque species are 
examined by reflected light after polishing. 
Usually, the minerals comprising the specimen 
can be identified in this way, but it may be neces- 
sary to remove minute fragments of any undeter- 
mined mineral for examination by X-ray diffrac- 
tion. The photographs obtained by this latter 
technique are characteristic of the particular 
mineral species. When radioactive minerals 
are exposed on special photographic emulsions 
they produce an image or “ autoradiograph *’ on 
development. Use is made of this to locate and 
identify radioactive grains. Associated non- 
radioactive minerals in the specimens must also 
be identified, as the nature of these to a large 
extent dictates the technique that may have to 
be employed later in extracting the uranium or 
thorium. The end product of such an investiga- 
tion is a report on each specimen or group of 
specimens submitted. This gives details of 
the uranium or thorium content and the nature 
of the minerals contributing to the radioactivity, 
with their grain size and distribution in relation 
to the associated non-radioactive minerals. 
Attention is also paid in such reports to specific 
problems. 


Research Reactors at Aldermaston 


A LOW-ENERGY research reactor, styled 
“ Horace,”’ is reported now to be operating at 
the Atomic Weapons Research Establishment, 
Aldermaston, Berks. The moderator is ordinary 
water, so fuel enriched in the isotope U** is 
to be employed. Various arrangements of the 
core will be investigated, and a number of dif- 
ferent neutron-scattering materials is to be 
examined as candidates for future reflectors. This 
work is intended to provide data for the second 
reactor for A.W.R.E., called “* Herald,’ and it 
is expected that results will have emerged quickly 
enough for “ Herald *’ to be finished by autumn. 
It is to be built by the A.E.1~John Thompson 
Nuclear Energy Company, Ltd., and will run at 
up to SMW. A swimming-pool reactor, it is to 
consist of a cylindric tank made of aluminium. 
Various reflecting packings will be tried around 
the inside of the tank. The shield is to be of 
concrete. The fuel elements will be curved plates 
on the general pattern of those used in “ Pluto ” 
and “ Dido” at Harwell. “ Herald’’ will be 
used for various kinds of research and for the 


production of special isotopes. 
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Two Air-Cooled Diesel Engines 


R. A. Lister Anp Co., Ltd. of Dursley, 
Gloucestershire, has recently added two ranges 
of air-cooled diesel engines to the power units 
manufactured by the company. The mark H.A. 
engine is a new design which is available with 
two or three cylinders while the mark S.L. is an 
extension of the L.D. units to give greater power 
by adopting a larger bore. 

The H.A. four-stroke design has a bore and 
stroke of 4in by 44in and the two-cylinder model 
develops 20 b.h.p. at 1800 r.p.m. or 12 b.h.p. at 
1000 r.p.m., the corresponding outputs for the 
three-cylinder model being 30 and 18 b.h.p. 
respectively. The fuel consumptions at 1800 
r.p.m. for the two engines are stated to be 0-43 
Ib and 0-41 Ib per brake horsepower per hour, 





Mark ‘*‘HA.3” air-cooled diesel engine developing 
30 b.h.p. at 1800 r.p.m. 


the b.m.e.p. being 78 Ib per square inch. These 
engines are of simple design and have a crankcase 
of rigid construction and a generously finned 
cylinder barrel and head of high grade cast iron. 
The aluminium alloy piston has three pressure 
rings and two scraper rings the top pressure ring 
being chromium plated and one scraper ring 
being placed below the gudgeon pin. A clover 
leaf shape of combustion chamber is formed in 
the piston crown and the compression ratio of 
17 to | provides for easy starting and the engine 
starts easily by hand at temperatures down to 
minus 4 deg. Fah. The forged carbon steel con- 
necting rods have a steel backed bronze lined 
small end bush and a big end bearing of pre- 
finished steel backed copper-lead lined pattern. 
Similar bearings carried the crankshaft. There 
is an extra cam on the camshaft to allow for the 
fitting of a fuel lift pump, should an engine 
mounted tank not be fitted, and the two valves 
in the cylinder are operated by aluminium alloy 
push rods having steel ends. 

Each cylinder has its own fuel pump and fuel 
is delivered through a four hole injector which is 
finned. A gear pump circulates lubricating oil 
and the engine is equipped with three filters, 
one of full flow pattern for the lubricating oil, 
one for the fuel and the third for the air. A 
centrifugal fan bolted to the flywheel provides 
air at the correct pressure and baffles direct the 
air round the cylinders. The efficiency of the 
cooling has been tested by running the engine at 
full load for 1000 hours in a temperature of 140 
deg. Fah. Close speed control is maintained by 
a centrifugal governor the settled variation of 
revolutions being within 4 per cent. The net 
weight of the H.A.2 and H.A.3 is given as 670 Ib 
and 760 Ib respectively and representing 33-5 lb 
and 25-3 lb per horsepower. 

To bridge the gap between the L.D. and H.A. 
engines the company has introduced the S.L. 
models which have a bore of 3%in by 34in 
stroke and develop 4-25 b.h.p. per cylinder at 
1800 r.p.m. or 2-4 b.h.p. per cylinder at 1000 
r.p.m. The b.m.e.p. is 67 lb per square inch at 
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1800 r.p.m. and the fuel consumption 0-54 Ib 
per brake horsepower per hour for the single- 
cylinder engine and 0:53 1b for the two- and 
three-cylinder units. The basic differences 
between the S.L. and the L.D. engines, apart from 
the bigger bore of the S.L., are the piston, cylinder 
barrel and connecting rods. A closed toroidal 
combustion chamber is formed in the crown of 
the aluminium alloy piston which has piston 
rings arranged similarly to the H.A. engines. 
Fuel is delivered from a cam operated pump 
through a single hole pintle pattern nozzle. A 
pressure lubricating plunger pump is fitted in 
the wet sump and a reduction gear is built 
integral so that either half or full engine speed 
is available. 


Double-Diaphragm Level Indicator 


A LeveL indicator particularly suitable for 
fitting in silos used for the storage of powders, 
granular or flaked materials and supplied by a 
pneumatic conveyor system, has been developed 
by Blaw Knox, Ltd., 94, Brompton Road, 
London, S.W.3. In such silos a difficulty experi- 
enced with level indicators is the build-up of 
air pressure above the material and the dense 
dust created during re-charging, which can cause 
undue actuation of an indicator or adversely 
affect its mechanism. The general construction 
and method of fitting one of the new indicators, 
which are also suitable for liquid level control in 
vessels, can be seen in the cut-away photograph 
we reproduce. 

Two spaced diaphragms set one above the 
other in the wall of the silo actuate arms at the 
rear. These arms are coupled to a stabilising 
beam system incorporating micro-switches. When 





Level indicator with lower diaphragm deflected inwards 
to give warning or stop the feed when covered by the 
material stored in the silo 


the level of the material in the silo falls below the 
lower diaphragm, as is depicted in the illustra- 
tion, the return spring in the lower part of the 
lever system draws the lower diaphragm out. 
This movement actuates a micro-switch which 
serves to actuate a warning system or re-start a 
materials feed cycle. As the level of material 
thereafter rises in the silo its weight deflects 
the lower diaphragm which rocks the beam and 
a second micro-switch is actuated. This second 
switch can be arranged to stop material feed or 
actuate a warning device as required. It will be 
appreciated that the upper diaphragm through 
its arm imparts a balancing effect to the beam 
system to compensate for any build-up of air 
pressure above the level of the material, and 
ensures that only the weight of material—not 
air pressure—deflects the lower control dia- 


phragm. 
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Diesel hydraulic industrial shunting locomotive 


71 h.p. Shunting Locomotive 


We illustrate above a new light industrial 
diesel shunting locomotive known as the “ Yard- 
master,’ being made by the Hunslet Engine 
Company, Ltd., Leeds. An interesting point in 
the construction of this locomotive is the wide 
field of movement the driver has whilst maintain- 
ing complete control of the locomotive. He can 
either drive from the usual seated positions at 
both sides of the cab or handle the controls when 
standing on the shunting platforms on either side 
of the locomotive. 

The locomotive is powered by either a 
Gardener ** 4LW ”’ or a Dorman “ 4LB”’ water- 
cooled diesel engine developing 71! b.h.p. at 
1700 r.p.m. In full working order one version 
of the locomotive weighs 15 tons and _ its 
maximum tractive effort in first gear is 10,200 Ib ; 
in a second version, weighing 13 tons in working 
order the maximum tractive effort is 8800 Ib. 

The engine is coupled through “ Layrub” 
couplings to a “ Hunslet” single-stage torque 
converter built as a single assembly with a two- 
speed, constant-mesh gearbox. A gear selector 
lever operates a hydraulic control valve which 
directs oil pressure to the required gear clutch, 
it being unnecessary for the driver to synchronise 
the shaft speeds. In first gear the top speed of 
the locomotive is 5 m.p.h. and in second gear 
10m.p.h. 


Dynamic Balancing Machine 


A pyYNAMIC balancing machine now being 
made by Giesler, Ltd., River Place, Essex Road, 
London, N.1, and illustrated above, is suitable 
for balancing rotors, armatures, runners, &c., 
weighing from | oz to 30 lb, up to 20in between 
centres and 16in diameter. The machine is fitted 
with a } h.p., 1440 r.p.m. electric motor and the 
test rotor can be driven through a belt at balanc- 
ing speeds from 350 to 2000 r.p.m. 

The test rotor is placed upon flexibly mounted 
cradles which are supplied with interchangeable 
bearing shaft adaptor supports which can be 
selected in accordance with the size and weight 
of the rotor. These bearing supports are coupled 
to transducers which are sensitive to motion in 
the horizontal plane. When an unbalanced rotor 
is rotated it sets up vibrations in the system and 
electrical signals given through the transducers 
are transmitted to a display unit, These signals 
are amplified in two separate channels. One of 
these channels terminates at a pointer indicator 
which shows the amount of unbalance in the 
rotor. The scale of this indicator enables the 
operator to read directly the amount of com- 
pensation weight required in one or both planes. 

The second channel actuates a stroboscope 
which flashes each time the unbalanced mass 
passes a given point. A numbered tape can be 
stuck round the rotor and the position of the 


out-of-balance is ascertained by noting the num- 
ber on the tape which is illuminated by the flash 
as the rotor revolves. As unbalance is usually 
corrected in two planes, a control’ switch is 
provided by which either the left or the right- 
hand position is selected. Readings obtained 
from one plane of correction are independent to 
those set up in the other plane. 

The makers point out that the electronic equip- 
ment is arranged to ensure consistent strobo- 
scopic indication over a wide range of speeds. 
In addition to detecting and correcting both 
Static, or single-plane, and dynamic, or two- 
plane, unbalance, the machine deals with all 
amplitude variations. Unbalance weight of any 
amount is automatically registered and the 
sensitivity of the machine can be set to any 
desired limit of accuracy. If required, the scale 
showing the amount of unbalance can be cali- 
brated to show drilling depth, brass insert size, 
or length of solder strip required for balancing a 
rotor or other part. A band-pass filter which is 
fitted eliminates extraneous vibrations above 
40 c/s and below 3 c/s. 


Second Circuit in Vancouver 
Submarine Power Link 


A SECOND circuit in the 138kV submarine 
power cable link between Vancouver Island and 
the mainland of British Columbia* .is now in 
commission. Like its predecessor, this cable 

* THE ENGINEER, May 3, 1957 





Chevron baffle, complete ae framework and hermetically sealed 


system 


Direct reading dynamic balancing machine 


was manufactured, jaid and tested for the British 
Columbia Electric Company by the B.LC.C. 
group of companies, using H.M.T.S. “* Monarch” 
to transport the cable from Trafford Park and 
lay it. The capacity of the two circuits is now 
250MW and the total length of cable is 133 miles. 
In this single-core, gas-pressure cable, the 0-35 
square inch conductor consists of a spiral steel 
duct over which are applied two layers of copper 
wires and a conducting screen of three impreg- 
nated, metallised paper tapes. The dielectric 
consists of pre-impregnated paper tapes and is 
screened with copper tape. The lead alloy sheath 
is reinforced by tin-coated bronze tapes and 
protected by an application of vulcanised rubber, 
followed by a jute yarn bedding, a single layer of 
galvanised steel wire armouring, and two 
bituminised layers of jute yarn, making an overall 
diameter of nearly 4in. 


Baffles for Vacuum Pump Systems 


A NOTE received from Edwards High Vacuum, 
Ltd., Manor Royal, Crawley, Sussex, points out 
the importance of maintaining an optically clean 
vacuum system when high vacuum diffusion 
pumps are mounted on particle accelerators in 
atomic plants. One of this firm’s recent deveiop- 
Ments to prevent contamination in such a system 
by the pump operating fluid is in the form of 
special baffles cooled by a refrigerant. In this 
device a series of chevron shaped baffle plates are 
cooled to sub-zero temperatures, and a typical 
unit is illustrated herewith. 

This particular model is suitable for mounting 
above a 24in fraction- 
ating oil diffusion pump, 
which has an unbaffied 
pumping speed of 12,000 
litres per second and can 
attain a final vacuum of 
The 


with its mechanical refri- 
gerator and supporting 
framework ready for in- 
stallation. Other models 
of baffles are made to suit 
the firm’s smaller purmps 
and for this work on 
particle accelerators a 
series of gate valves and 
butterfly valves have been 
designed for control 
purposes. Each chevron 
baffle and valve assem- 
bly is arranged to occupy 
the smallest possible 
. as i ii 
tions present a problem 
when mounting pumps 
in the complicated vac- 
uum systems concerned. 
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Industrial and Labour Notes 


Employment and Unemployment 

At the end of May, ar wong! of 
people in civil employment in Great Britain 
was 23,052,000 (15,292,000 men and 7,760,000 
women). This figure was much the same as 
that returned for the end of April, though 
during May there was some change in man- 
power distribution. There was, for example, 
an addition of 19,000 to the number em- 


ployed in building and contracting; in 
transport the number of people employed 
increased by 3000 and in professional, 


financial and miscellaneous services there was 
pg ore satel So aN 

The num employed in mining 
and quarrying, however, dropped by 4000 
during May, and in the manufacturing 
industries there was a decline of 43,000 in the 
various labour forces, the end of the month 
total being 9,160,000, compared with 
9,278,000 at the end of May last year. There 
was a further fall of 15,000 during May in 
the number engaged in the engineering, 
metal goods and precision instruments group 
and a drop of 3000 in the number employed 
in vehicle building. 

The latest unemployment figures issued by 
the Ministry of Labour relate to June 16 
when the number of people registered as 
out of work was 429,257. This was 18,299 
fewer than a month earlier and represented 
2 per cent of the total working population. 
The number of wholly unemployed was 
367,970 and 61,287 were described as tem- 
porarily stopped. In the week ended May 24, 
the Ministry says, there were 217,000 opera- 
tives in the manufacturing industries who 
were on short time ; this was 52,000 more 
than a month earlier. In the same week, 
there were 1,292,000 in the manufacturing 
industries who were working overtime, 
which was 216,000 fewer than a year ago. 
In the five weeks ended June 11, the employ- 
ment exchanges filled 151,000 vacancies, the 
number of vacancies notified but still unfilled 
at that date being 213,000; that was 5000 
more than in May. 


Iron and Steel 

There was a further decline in iron and 
steel production during June. Pig iron pro- 
duction averaged 243,200 tons a week, com- 
pared with 249,600 tons in May and 274,600 
tons in June last year. Steel output in June 
was 373,600 tons a week, compared with 
379,000 tons in May, and 418,700 tons in 
June last year. The Iron and Steel Board 
says that producers have reduced still further 
their stocks of finished and semi-finished 
steel which accounts for about half the 
decline in production compared with a year 
ago. But deliveries both to the home and 
export trade continue at a lower level than 
at this time last year. In the case of the 
home trade the reduction is due partly to a 
fall in the demand for steel for constructional 
purposes and partly to a fall in users’ hold- 
ings of finished steel. In the first five 
months of this year, steel exports were 13 per 
cent less and home deliveries 3 per cent less 

than in the comparable period of last year. 
About steel exports this year, the Board 
says that the decline has been principally in 
sheet, tinplate and light sections. On the 
other hand, exports of some forms of tube 
have been higher. Another point made by 
the Board concerns the trend of international 
trade in steel products from the beginning of 
1957 up to the end of the first quarter of this 
year. Over that period, the United Kingdom 


has maintained its share in a declining world 
market while that of the U.S.A. has fallen 
and that of Japan has increased. Among the 
European Coal and Steel Community coun- 
tries, the share of France and Germany in 
international trade has fallen, while that of 
Italy and the Netherlands has increased and 
trade within the Community has expanded 
relatively to external trade. Excluding trade 
within the Community itself, exports from 
E.C.S.C, countries unted for about 55 
per cent of world e in steel products in 
the last quarter of last year, compared with 
58 per cent in the first quarter. 


Sponsored Research 

Report, the occasional bulletin from 
the Sondes Place Research Institute, Dorking, 
devotes its current issue to the place of 
sponsored research in the organisation of 
applied research in this country—* if indeed 
‘ organisation’ is the right description for 
a complex of completely unco-ordinated 
efforts.” It reviews the main agencies for 
such work, remarking that the forty-seven 
research associations, each dealing with the 
problems of a particular industry, “‘ employ 
more than 4000. scientists and technicians 
and their annual expenditure is more than 
£4,000,000."" The role of the consultant is 
considered—the Institute developed from a 
consulting and chemical engineering practice 
—and it is remarked that “ consultants have 
long played an important part in the nation’s 
economy and they have an even bigger part 
to play in the future if only they can be 
persuaded that the complexity of modern 
technology demands both specialisation 
and collaboration. Consultants are apt to 
be individualists. Numerous unsuccessful 
attempts have been made to set up an active 
organisation to look after the interests of 
consultants and to provide an effective 
clearing-house for information on consulting 
services. This would be of immense benefit, 
not only to consultants themselves but also 
to industry.” 

There are a comparatively small number 
of organisations, such as _ Engineering 
Research and Application at Dunstable, the 
Fulmer Research Institute at Stoke Poges, 
and the S.P.R.L, carrying out sponsored 
research in Great Britain, and the general 
experience has been that small firms sponsor 
a negligible amount of their work. The 
bulletin states that many “small firms do 
not seek advice on their problems even when 
it is available free of charge through D.S.L.R. 
establishments and official information ser- 
vices.... There is need for some positive 
action from outside to demonstrate to small 
firms that research or at least technical advice 
can have a value for them in pounds, shillings 
and pence.” 


Steel Industry’s Labour Record 
The British Iron and Steel Federation 
is issuing a series of pamphlets whieh explain 
the organisation and operation of the iron 
and steel industry in this country. The 
latest in this series, entitled The Steel 
Industry's Labour Record, has been prepared 
by Mr. Eric Wigham. It traces the history 
and development of labour relations in the 
steel industry, emphasising that, apart from 
the general strike in 1926, it is more than 
forty years since there was “an important 
conflict involving production workers.” 
One characteristic inherent in the iron and 
steel industry, the pamphlet says, is the high 


cost of capital investment, the heavy loss 
involved in any interruption of work and the 
relatively small proportion of labour costs to 
total costs—somewhere about 25 per cent. 
The incentive to the employer to avoid con- 
flict, Mr. Wigham suggests, is extremely 
strong, and he can more readily afford to 
make small concessions than employers in 
other industries. Indeed, the pamphlet adds, 
in recent years difficulties have been more 
apt to arise through unwise concessions than 
through unreasoning resistance to demands. 
On the men’s side, the productive worker is 
always conscious that the skill acquired by 
years of experience is of no use in any other 
industry, any more than that of the miner or 
the engine driver. Because of the rigid 
seniority rule accepted by both sides, Mr. 
Wigham asserts, the productive worker can- 
not hope to put his skill to much use in 
another iron and steel firm. His present and 
future are bound up with the firm for which 
he works ; the incentive to avoid strife is no 
less great for him than fot his employer. But, 
it is claimed, perhaps the most outstanding 
achievement of the British iron and steel 
industry in labour relations has been the 
acceptance of national organisations on both 
sides and their adjustment to the particular 
needs and traditions of individual firms and 
sections of the industry. 


Coal 

On Monday, the House of Commons 
“took note’ of the report from the Select 
Committee on Nationalised Industries and 
of the annual report of the National Coal 
Board for 1957. The necessary motion was 
proposed by the Parliamentary Secretary to 
the Ministry of Power, Sir lan Horobin. 

Sir lan surveyed the coal situation, dealing 
in particular with the continuing decline in 
the home demand for coal. The fall in 
demand between the first half of last year 
and this, he said, was equivalent to about 
3,000,000 tons, and exports had also “ fallen 
very seriously.” But, Sir lan asserted, 
industrial production had not fallen. Both 
industrial production and total energy con- 
sumption compared with 1956 and 1958 were 
approximately the same. What had hap- 
pened was that the consumption of oil over 
those two periods had greatly increased and 
had been roughly equivalent to the fall in the 
demand for coal. During his speech, Sir Ian 
announced that the allocation basis on 
which industrial coal had been supplied was 
to be ended. 


European Market Research 


This week an announcement has been 
made about the formation of a British com- 
pany, Analytical European Surveys, Ltd., 
the intention of which is to undertake scien- 
tific and detailed research of all aspects of 
marketing in European countries. It is an 
associate of an existing organisation, Analyses 
Economiques et Sociales (A.E.S.) of Lau- 
sanne. The headquarters of the British 
company are at 74a, Regent Street, London, 
W.1. The company says that it employs 
operational research methods, by which 
there can be found “ the most efficient way of 
resolving a particular problem.”” By applying 
modern analytical techniques to the vast 
amount of statistical data continually being 
produced in all countries, the company’s aim 
is to provide firm grounds for individual 
manufacturing, marketing or investment 
decisions. 
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Twelfth Achema Congress 
and Exhibition 


No. Il—({Continued from page 72, July 11) 
The twelfth Achema Congress and Exhibition of Chemical 
Apparatus was held in Frankfurt-on-Main from May 31 
until June 8, in conjunction with this year’s Congress of the 
European Federation of Chemical Engineering, the Second 
Corrosion Congress, and other important meetings. 
Achema (Ausstellungstagung fiir Chemisches Apparate- 
“* exhibition-congress for chemical apparatus ”’) 
which is now held at three-yearly intervals has established 
itself as perhaps the most important event of its kind in the 
field of chemical technology. It seeks to bring into contact, 
on an international basis, the makers and users of chemical 
equipment, by means of lectures, discussions, demonstrations, 
and the exhibition itself. Seen here is a metallurgical 
microscope, for radio-active specimens, which allows remote 


wesen - 


observation and control. 


Chemical Processes.—Speaking about the effect 
of oxygen on the polymerisations of chains of 
radicals, R.. Kerber, Munich, described the 
formation of peroxide radicals which may react 
either faster or more slowly with the monomers 
than the remaining radicals, thus slowing down 
or accelerating the polymerisation. F. Endter, 
Constance, described the catalytic formation at 
1200 deg.—1300 deg. Cent. of a mixture of 
prussic acid and hydrogen from methane and 
ammonia. After washing with sulphuric acid, 
the hydrogen cyanide is used immediately and 
thus does not require storage. New processes 
permit conversion of 60 per cent of the dried 
substance of vegetable waste products, of which 
there exists millions of tons, into sugars and 
polyalcohols, with a highly active form of 
lignine as by-product, according to K. Schoene- 
mann, Darmstadt. The processes employed 
have in parts an even wider significance. A. 
Baniel and Ruth Blumberg, Haifa, described a 
process for producing phosphoric acid from 
phosphatic minerals by a wet method using 
hydrochloric acid, a by-product or waste product 
of many processes, in place of sulphuric acid. 
G. Weiss, Frankfurt-on-Main, reported on heavy 
water production processes based on exchange 
between water and substances containing SH- 
groups. Investigations proved gaseous hydrogen 
sulphide to be superior to all other known sub- 
stances with these “groups, and an experimental 
plant was being constructed. G. Jangg, Vienna, 
described an amalgam process for obtaining 
pure manganese, free from carbon and sulphur, 
and its alloys with iron or copper. 

Materials Technology : Glass and Plastics.— 
W. Jahn, Mainz, described the construction of 
large protective observation windows for nuclear 
plant, which are usually of lead silicate glass, and 
frequently measure Im in thickness and the 
same in width. Weighing several tons, they are 
composed of several thicknesses. Problems arise 
in connection with colour, reduction of reflection 
and stabilisation against discoloration by the 
radiation. Protective coatings on glasses formed 
the subject of a lecture by H. Schréder, Wies- 
baden ; invisible inorganic films give mechanical 
or chemical protection, increase surface hard- 
ness and resistance to fracture and reduce the 
tendency to stick of hot objects (welders’ 
goggles) or of the glass itself to other bodies 
(moulding of glass). J. Massinon, Louerval, 
discussed new methods for improving dolomite 
linings in steel furnaces. R. A. Osten, Wilming- 
ton, Delaware, gave a paper on the relations 
between molecular structure and molecular 
weight, and the physical properties of polytetra- 
fluoroethylene. F. F. Jaray, Worcester, showed 
the importance of the shape and form of the 
reinforcement in high-duty glass-fibre reinforced 
plastics. Tests on low pressure polyethylenes, 
according to K. Richard, Frankfurt (M)- 
Hoechst, have yielded basic information about 
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the mechanism of deformation and thus led to 
new possibilities of increasing the safety of 
operation. W. Spath, Lustadt (Palatinate), 
described an impact tester which, besides the 
energy of the blow, also indicates the maximum 
force. This information, it was stated, had led 
to some fundamental conclusions concerning the 
impact strength of a large number of widely 
differing materials. 

Laboratory Techniques : Measurements.—The 
amount of moisture in coal- (and other sub- 
stances) can be determined by entrainment, 
by means of an improved glass apparatus with 
descending condenser, according to a paper by 
A. Blanzat, Verneuil-en-Halatte. The electro- 
metric determination of pH under strongly acid 
or alkaline conditions was described by K. 
Schwabe, Dresden. Melting points of organic 
substances and crystalline polymers, as well as 
the flow temperatures of thermoplastics under a 
given load, can be found by means of fully auto- 
matic equipment due to K. Ueberreiter, Berlin- 
Dahlem. For finding the speed of combustion of 
gas turbine fuels, a miniature combustion 
chamber was developed at DVL by G. Spengler 
and H. Gemperlein, Munich. By lengthening 
the subsonic chamber until choking extinguishes 
the flame, and using a spectrograph, the reaction 
kinetics may be studied. O. Kratky, Graz, 
described an improved X-ray diffraction camera 
in which small angle dispersion from the edges 
of the window is almost completely eliminated : 
thus the instrument can be used to determine 
those dimensions of dissolved corpuscular protein 
molecules such as gamma-globulin, or the degree 
of entanglement of dissolved cellulose nitrate. 
J. Fischer, Frankfurt-on-Main, gave a survey 
of the methods and applications of modern 
electric titration. L. Ivanovszky, London, 
reviewed the physical methods for the analysis 
of waxes. 

Measurement, Control and Automation Tech- 
niques.—The cost of control installations, now 
frequently amounting to 10 per cent of the total 
cost of the plant, or more, is to a large extent a 
function of their dimensions, according to 
K. H. Winterling, K6nigstein/TS., who sug- 
gested ways by which smaller instruments and 
systems could be designed. W. Wuest, Gottingen, 
spoke about the properties and design principles 
of Bourdon springs. A. Kreyenbuhl, Verneuil- 
en-Halatte, described a novel densimetric balance, 
one arm of which took the form of a hairpin 
through which passed the liquid under test. 
By adding a substance which reacted exo- 
thermally with one of the components of a 
mixture of liquids, and measuring the tempera- 
ture rise, the concentration could be calculated, 
stated H. Krupp, Frankfurt-on-Main. K. 
Strobel, Erlangen, described the measurement 
and control of the thickness of aluminium foils 
and rubber during manufacture, using radio- 
active isotopes. H. Weissmann, Hanover, spoke 
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about the application of programme control to 
chemical processes and their resulting improve- 
ment. J. Hackel, Hanover, reported on the use 
of aaa machines in development and project 
work. 

Planning, Rationalisation and Standards.—A 
re-appraisal of the chemical engineer’s training 
was the topic of a talk by K. Kammermeyer, 
Iowa, who advocated a more selective and 
condensed curriculum with less duplication so 
as to include modern developments such as 
nuclear science, without having to lengthen the 
courses. A rational system of symbols and 
abbreviations was suggested by N. J. Hassett, 
Loughborough. American, German, British, 
Soviet, and Hungarian symbols for measuring 
instruments were critically compared by I. Nagy, 
Budapest. The connection between the speed 
of a process and the size of the equipment 
required can be generalised, if transport pheno- 
mena play the main role, according to St. W. 
Churchill and R. R. White, Ann Arbor, Michigan. 
J. Schulze, Berlin-Charlottenburg, read a paper 
of which H. K6lbel and he were the joint authors, 
on the application to German conditions of 
American work concerning cost studies of 
plant projects. C. J. Heckmann, Leipzig, spoke 
about the advantages of building up special 
equipment from standardised sub-assemblies. 


SECOND CONGRESS OF THE EUROPEAN FEDERATION 
OF CORROSION 


The European Corrosion Federation was 
founded in Frankfart-on-Main at the 1953 
Achema, at the suggestion of O.E.E.C., by 
thirty-one technical-scientific associations. The 
number of member associations has since 
increased to forty-nine in fifteen countries. The 
first congress was held in Paris in January, 1956, 
under the auspices of the Société de Chimie 
Industrielle. 

At the plenary meeting on June 5, Professor 
Helmut Fischer, Karlsruhe, in his opening 
remarks, referred to the fact that although 
natural corrosion in air, water and the soil, had 
largely been brought under control in the last 
fifty years, there had arisen, owing to the 
accelerated technical progress during the past 
two decades, so many novel problems that 
corrosion science found it difficult to keep up 
with them. Many of these involved questions 
of great responsibility, e.g. corrosion in high-duty 
boilers or nuclear plant. The other main field 
of research involved the effects of very slight 
impurities, e.g. in materials for atomic reactors, 
or for silicon transistors. Such impurities 

i from a very minor degree of corrosion 
of the container walls, and recognition of this 
fact had led to the development of processes in 
in which re _— with the container wall 
was precluded. As a supplement to the i i 
technical show at the Achema exhibition then 
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seemed hardly to be a more fitting theme than 
that of “ Corrosion in Chemistry."’ Organised 
jointly by the Deutsche Bunsen-Geselischaft fiir 

icali Chemie and the Gesellschaft 


Pp 

six plenary lectures and some forty-eight dis- 
cussion lectures. Owing to the congested time- 
table, several parallel i had to be held, 
so that many visitors w have to refer to 
printed versions of the lectures, the full text of 
which was to be published in the journal Werk- 
stoffe und Korrosion. 

In conclusion, the speaker mentioned the 
hopeful development of basic knowledge since 
the war, notably due to the increasing under- 
standing of electrochemical thermodynamics and 
kinetics in Ps wh ey t progress had been made 
by K. F. fer (d. 1957) and his school. 
Already to-day the course of corrosion could, in 
simple cases, be predicted quantitatively. The 
knowledge of inhibitors had been extended to 
the gaseous phase, and good progress had been 
made with cathodic protection. 

The series of plenary lectures began with a 
talk by Dr. G. H. Cartledge, Oak Ridge, whose 
subject was “ Chemical and Electro-Chemical 
Aspects of Corrosion in the Nuclear Reactor.” 
Complications arise on account of ionising and 
high energy radiation, and the lecturer dealt with 
the influence of such radiation on corrosion, the 
behaviour of fission products, and the possibility 
of radiation damage to protective films on metals. 
He concluded his talk with a review of some of 
the experimental work in this field. 

Dr.-Ing. habil T. Marcovic, Zagreb, spoke to 
the theme “ The Importance of Physical Soil 
Properties in Connection with the Reaction 
Mechanism of Ferrous Corrosion in the Soil.” 
Knowledge of those properties is stated to lead, 
in the case of galvanically protected pipes, to 
savings on preliminary studies and measurements, 
successful indefinite use of zinc anodes, a tenfold 
diminution of the corrosion, the possibility of 
replacing protective paints by inhibitors. 
Pressures giving rise to near-yield stresses can be 
used without danger of pinhole corrosion. 
Another possibility, if physical properties are 
taken into consideration, was protection by means 
of artificial ventilation. The use of inhibitors 
in water-saturated soils was opening up very 
favourable prospects. 

In “ Investigations of Corrosion of Pressure 
Pipes and the Protective Measures Adopted,” 
Professor Dr. Ch. Chappat, Lausanne, dealt with 
the general conditions of formation of galvanic 
elements which form the starting points of 
corrosion processes. The author illustrated his 
remarks by referring to the behaviour of the 
various metallic components of a pipe situated 
in a tunnel, under the influence of ground water 
and constant changes of temperature and 
ventilation. He concluded with a description 
of the protective measures against a moisture- 
saturated atmosphere which were tested, and 
the properties which a coating of several layers 
of paint must have to give lasting protection. 

Dipl.-Ing. H. Cheftel, Billancourt, spoke about 
“ The Corrosion of Tins in the Food Industry.”’ 
The great variety of forms which the corrosion 
of tins took depended on the multiplicity of 
variables involved in the external and internal 
attack. The thickness of the tin layer and its 
porosity played a secondary role compared with 
the grade of steel, presence of depolarisers 
(oxygen) at the cathode (iron), and the tempera- 
ture. A coat of paint increased the rate of 
corrosion by reducing the effective area of the 
tin anode. Recent research methods involved 
a study of the voltage-time curve and current- 
time of the tin-iron element. No laboratory 
test, however, had yet been found which was 
capable of taking the place of practical trials. 

The plenary lectures were concluded by 
lectures by T. P. Hoar, Cambridge, on “ Stress 
Corrosion of Metals and Alloys,” and by U. 
Franck, Darmstadt; on“ Corrosion and Passi- 
vity.”” Professor Franck emphasised that modern 
research had confirmed Faraday’s view that 
passivity was due to a very thin continuous 
surface layer. Since the properties of these 
layers differed widely with different materials, 
it was difficult to give an all-embracing definition 


of the term “ passivity.” 
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CLOSING CEREMONY 


The ceremonial closing meeting of the 
European Congress of Chemical Engineering 
and of the Achema Congress, 1958, took place 
on June 8, 1958, and was attended by nearly 
2000 persons. 

The proceedings were opened by the chairman 
of the Dechema, Professor Karl Winnacker, 
Frankfurt (M) -Hoechst, who was also the 
president of the European Congress of Chemical 
Engineering. This was followed by a special 
lecture delivered by the president of the Com- 
mission of the European Common Market, 
Professor Dr. jur. Walter Hallstein, Brussels, 
entitled *‘ The Political Basis of the European 
Common Market,’ in which he outlined the 
great potential advantages which existed for all 
countries taking part in the European market. 

The conclusions drawn by the speaker were 
warmly approved by the audience, which was 
not surprising in view of the fact that the official 
closing function and the preceding meetings of 
this unique congress were essentially European 
in character. 

The lecture was followed by the presentation 
of Achema medallions to 178 exhibitor members 
by the managing director of the Dechema, 
Senator E.h. Dr. Herbert Bretschneider, Frank- 
furt-on-Main. These included eight gold 
medallions presented for the first time to firms 
which had exhibited twelve times at the Achema 
Congress, silver Achema medallions being 
awarded to those which had exhibited eight times. 
Senator E.h. Dipl.-Ing. Heinrich Canzler, Diiren, 
presented a cheque for DM250,000 to the Max- 
Buchner Research Foundation. This grant was 
derived from contributions for research made by 
the exhibitor members of the congress who 
subscribed DMS per square metre of floor space, 
and 10 per cent of the fees paid by visiting 
members of the congress. The final address was 
delivered by Monsieur Pierre Piganiol, Paris, 
who affirmed that chemical engineers were well 
in advance of current political developments and 
that thanks to the European Federation of 
Chemical Engineering they had already come to 
regard themselves just as much members of the 
European community as subjects of their own 
particular countries. The Dechema was to be 
congratulated in having contributed much 
towards this happy state of affairs. 

Attendance figures at the Achema Congress 
and of the European Congress have since been 
announced. Personal registrations for the whole 
period of the congress totalled 15,000 congress 
members and 4300 students from fifty-three 
countries, and over 80,000 technologists attended 
for shorter periods. About 60 per cent of the 
personally registered visitors came from foreign 
countries. 


NUCLEAR EXHIBITS 


Turning now to a description of some of the 
exhibits, we shall first of all deal with the section 
concerned with Nuclear Science and Technology. 
The theme was covered by eighteen plenary 
lectures and by papers followed by discussions. 
In addition to the products of individual firms 
in Germany and abroad, there was a collective 


show representing German scientific and tech- 


nical achievements. Models of research reactors 
at German technical colleges were shown in 
the “* Education and Research ”’ section, together 
with particulars of the research projects under 
investigation. Developments in instrumentation 
based on nuclear technology and models of 
German commercial reactors were to be found 
in the “ Technical Developments *’ section. A 
separate section of the collective show was 
devoted to the applications of radioactive 
isotopes. 

AEG Allgemeine Electrizitats-Gesellschaft, 
Berlin-Grunewald and  Frankfurt-on-Main, 
showed a reactor simulator which, on the basis 
of an analogue computer, can simultaneously 
calculate and represent the dynamic behaviour 
of the nuclear as well as the thermal part of an 
atomic power station. The demonstration set 
up included a model of a 100MW light-water 
reactor (Fig. 1). The same firm also showed 
part of an ion accelerator, now under construc- 
tion for Tiibingen University. The equipment 
will accelerate heavy hydrogen nuclei by means 
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of an adjustable potential of up to 200kV, which 
is directed into a target of tritium, resulting 
in the production of fast neutrons of about 
14-2 MeV. The ion current at the target will 
be 10mA, making the installation one of the 
largest of its kind. The high tension is obtained 
by means of a transformer and silicon rectifiers, 
and can be adjusted between 10 and 100 per cent ; 
at 100mA it has a residual ripple of 0-3 per cent. 
The high value of 200kV was chosen to have a 
reserve in hand, as the maximum neutron yield 
occurs when the heavy hydrogen ions have an 
energy of about 107keV. On leaving the 
accelerator, the ions pass through an analyser 
magnet and then hit the target, a rotating disc 
of zirconium on which the tritium is adsorbed. 
Special cooling is being provided. 

Among the AEG-produced equipment shown 
was part of a battery of condensers for experi- 
ments with nuclear fission at Munich Technical 
University. It is known that for fusion to occur 
under conditions of output exceeding input, 
extremely high temperatures of 10,000,000 deg. 
to 100 million deg. Cent. are required, which one 
seeks to obtain by heavy electric discharges in a 
plasma of heavy hydrogen. With eight special 
condensers—the self-inductance of the whole 
circuit must be kept as low as possible in order 
to ensure a steep rise of the current—tempera- 
tures of the order of 1,000,000 deg. Cent. are 
stated to have been reached. The discharge 











Fig. 1—Model of an AEG light-water, 100MW power 
reactor, with heat exchangers. The fuel elements can 
be changed during operation 


takes place in a straight tube and is stabilised 
solely by the pinch effect. It is planned to enlarge 
the battery to forty condensers operating at 
40kV and storing 160kW-seconds of energy. 
This will make possible discharge currents of 
5,000,000A. 

Heavy water (deuterium) may be obtained 
from naturally occurring water by warious 
methods. A pilot plant operating with hydrogen 
sulphide, according to the double-temperature 
process, developed at the Leuna works during 
the war by K. H. Geib-and co-workers, has been 
set up by Pintsch-Bamag A.G., Butzbach/Hesse, 
which, it is stated, will produce 500 kg D,O per 
year. Production may be increased to 20 to 50 
tons per annum. A model of the pilot plant was 
exhibited. ‘ 

The German collective exhibits included 
models of completed or planned research reactors 
and isotope separation plant. Research reactors 
exist or are planned in Karlsruhe, Munich, 
Hamburg, Frankfurt, Berlin and the research 
centre of Nordrhein—Westfalen. The _last- 
mentioned will contain the light-water reactor 
“Merlin *’ and a heavy-water reactor of the 
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DIDO design. The centre, the foundation stone 
of which was officially laid on June 11, will be 
Situated in the Hambach state forest near Jiilich. 
It will be concerned with all technical aspects of 
atomic science and basic physical and chemical 
problems as well as medical and biological 
research. 

The reactor at. Geesthacht, near Hamburg, 
is a 5000kW “ swimming pool” design owned 
by the Gesellschaft fiir Kernenergieverwertung 
in Schiffbau und Schiffahrt G.m.b.H. The core 
of 20 per cent enriched uranium aluminium alloy 
is submerged in a water basin, the sides of which 
are formed by a large thickness of barytes con- 
crete near the bottom and a lesser thickness of 
ordinary concrete higher up. The whole basin 
is subdivided by three waterproof gates into four 
compartments ; these gates can be lifted out by 
crane when not required. Two of the compart- 
ments are used for operating the reactor, a third 
one for charging, and the last for setting up 
experiments, In the operating compartment 
are eight simple radiation tubes, together with 
two transit tubes which allow a test object to be 
moved quickly through the zone of maximum 
irradiation. In addition, there is a thermal 
column. The Hamburg reactor, which has a 
thermal output of SMW and a neutron output 
of 510" neutrons per square centimetre per 
second, will be used principally for research into 
the marine applications of nuclear power. 

The “ Merlin ’’ reactor will employ 90 per cent 
enriched uranium with light water as a moderator. 
The core will be shielded by 10cm of lead and 
1-8m_ of concrete, and will develop a thermal 
power of 5MW and a flux of 4 10" neutrons 
per square centimetre per second. The reactor 
will be enclosed in a steel shell 30m in diameter, 
with pressure doors. Its construction’ will be 
under the overall direction of the AEG. 

The “ FR2”’ reactor for the Karlsruhe centre 
Operates with natural uranium and heavy water 
as moderator and cooling medium. With a 
thermal output of 12MW, it gives a neutron 
flux of 3x 10"* neutrons per square centimetre 
per second. Its construction is in the hands 
of Kernreaktor Bau- und Betriebsgesellschaft, 
Karlsruhe. 

The nuclear chemistry section of the Berlin 
nuclear research centre is being built by the firms 
AEG, Borsig and Siemens-Schuckert, under the 
overall direction of Pintsch-Bamag, the reactor 
being supplied by the U.S.A. 

Many of the latest techniques were demon- 
strated at the Achema by the United Kingdom 
Atomic Energy Authority; by means of displays 
and models. The isotope exhibits, covering an 
area ‘of 1400 square feet, were prepared by 
specialists from Harwell and Amersham, and 
gave a comprehensive picture of this country’s 
efforts in this important field. A few examples 
of what was shown may be quoted here. 

Radioactive materials have been used in 
England to follow the movements of shingle 
under the combined action of waves and tidal 
currents, and the methods used were shown in a 
pictorial model. Three working models showed 
how radiations can be used to give an exact 
measurement of fluid levels for all types of 
vessels and liquids. Location of leaks in under- 
ground pipelines, control of insect pests, e.g. 
in flour, elimination of static electricity, thick- 
ness measurements and industrial radiography, 
were some of the other techniques shown which 
are already saving factories in Great Britain and 
elsewhere millions of pounds a year. 

Some recent work on the uses of strong sources 
of radioactivity for food preservation and 
sterilisation of pharmaceutical products was 
exhibited, and one of the models showed an 
irradiation chamber at the Wantage Centre, as 
one possible way in which industrial products can 
be irradiated after being packaged 

Gamma radiation can be used to sterilise 
penicillin and other antibiotics which must not 
be subjected to high temperatures. At present 
these drugs are prepared under aseptic conditions 
which are costly to set up and maintain. The 
cost of production can be considerably reduced 
by using gamma rays to sterilise the antibiotics 
after they are safely packed in sealed containers. 
The production of vaccine by the inactivation of 
the virus is also possible, the control of the 
inactivation by radiation being more reliable, 


“such as hormones, gastric extracts, 
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it is claimed, than chemical methods. 

Sources of light which need no electricity, fuel 
or upkeep have been developed at Harwell. 
The light in these atomic lamps comes from radio- 
active materials which are arranged in such a 
way that they can cause no danger to users. 
They are being developed for purposes such as 


signalling, emergency lighting, airstrip marking, 


instruments, warning signs, and for use in mines. 
A demonstration model showed how, in a glass 
works, the use of a small amount of radioactive 
material enables a continuous check to be kept 
on a small quantity of sand from the, time it is 
taken out of the sand field during the whole of 
the manufacturing process until it ends in the 
finished glassware. 

By activating in the atomic pile a mixture of 
materials, the ability to detect certain elements 
(e.g. arsenic) is very greatly enhanced. The 
technique offers great facilities for the shortening 
and simplification of analytical procedure. 

Whereas most of the isotopes supplied from 
the Harwell piles are in the form either of elements 
or of simple compounds, it is frequently necessary 
for research purposes to have an organic or 
sometimes complex inorganic material, some of 
whose atoms are radioactive. The main work 
of the Radiochemical Centre, Amersham, is to 
prepare such compounds. For medical purposes, 
drugs and all kinds of biological preparations 
&c., are 
prepared or synthesised. The use of synthesised 
compounds with labelled atoms (carbon-14) is 
of value in advanced medical and chemical or 
biochemical research as‘ by this means it is 
possible to study the exact mode of interaction 
of complex substances in vivo or in vitro. 

Internationale Atomreaktorbau G.m.b.H., 
Duisburg, a jointly-owned subsidiary of Demag 
A.G. and Atomics International Division of 
North American Aviation, Inc., showed the 
model of a 10OMW organic-moderated reactor 
(OMR) with steam generator and auxiliary 
plant. This design is stated to be the first to use 
an organic fluid—terphenyl—as moderator as 
well as heat transfer medium. Its non-corrosive 
nature permits the use of plain carbon steels. 
Primary steam temperature is 288 deg. Cent., 
output 620 tons per hour. A second model 
showed an organic-moderated reactor installa- 
tion for a 38,000-ton tanker. 

Laboratory mains units for a highly stabilised 
direct current supply for counters, photo- 
multipliers, or scintillation counter set-ups, were 
shown by Ing. Albert Knott Ingenieurbiiro, 
Munich. The “Series NSHV’”’ has a con- 
tinuously adjustable range of 500-SO00V, 20mA, 
with a constancy better than 0-02 per cent over 
twenty-four hours. The output voltage can be 
reset again exactly, the internal resistance is low. 


FARBWERKE Hoecust A.G. 


This year Farbwerke Hoechst A.G. for the 
first time displayed its products in its own 
pavilion, a glazed circular structure of 2im 
diameter and 4-8m high. Each of the twenty- 
five panes, which constitute the external glazing, 
measures 2°62m by 4:8m high by 12mm thick, 
weighs 800 kg and is suspended from the top 
edge. Many of the materials—damp-proofing 
layer, floor linings, water pipes, &c.—were 
plastics from the firm’s own range of products. 
A small lecture room and cinema are installed. 

Special products shown included plastic- 
impregnated carbon tiles, set in plastic, for the 
linings of cellulose digesters. The same plastic 
putty, “* Asplit CN,”’ is applied by centrifugal 
action to the interior of concrete pipes to render 
them acid-proof. For the first time coats of 
P.V.C. have been applied by whirl sintering. A 
remarkably superior appearance is achieved by 
“Cellit B”’ applied in the same way, which is 
stated to be equal or even superior to lacquer, 
and permit the achievement of a pure white as 
well as other colours. 

For the transport of ethylene, Hoechst has 
been using for the last three years special four- 
axle tank wagons, one of which was being 
exhibited. ‘These hold 26 cubic metres (13-3 
tons) and by means of a vacuum insulation keep 
the ethylene at —100 deg. Cent. Working pres- 
sure is 0-1 atmosphere, and over a journey of 
500km the pressure increase due to heat absorp- 
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tion is again of that order. The wagon takes 
forty days to reach the maximum permissible 
pressure of 2 atmospheres. The walls are lined 
with 18-20mm of polyethylene. 

C. ReicHertT OptiscHe WERKE A.G. 

The “ Telatom”’ i microscope 
(shown on page 109), by C. Reichert 
Optische Werke Aktiengesellschaft, Vienna, 
makes possible the investigation of strongly 
radioactive samples by = out the 
observation, as well as ee of the 
instrument and the change of specimens, from 
behind a lead radiation shield. Illumination 
and eyepiece are outside the enclosure. Coarse 
adjustment of the microscope, polariser and 
analyser, change of objective lenses and setting- 
up and operation of the micro hardness tester 
are done mechanically, while servo-motors carry 
out the fine adjustments. 

A high-temperature stage can be used fer 
studying cylindrical specimens at temperatures 
of up to 1600 deg. Cent., full temperature being 
reached from cold within a few minutes. An 
automatic exposure meter suitable for any design 
of microscope, covers exposure times from 
one-thousandth of a second to four hours, 
being sensitive down to intensities of 0-1 micro- 
lumen. 

An_ultra-microtome, according to Sitte, 
obtains the feed of the specimen from the expan- 
sion of a heated block of copper. The specimen 
carrier sits at the end of a brass rod which is 
flexibly attached to the copper block, and 
describes a D-shaped movement by hand or 
motor action, the downward vertical stroke being 
the cutting stroke against the glass knife. Thick- 
nesses down to silver-grey interference colour 
are stated to be consistently obtainable. 

The “ Zetopan”’ large research microscope 
was shown equipped with closed-circuit television 
which is stated to be applicable for demonstra- 
tion purposes, and also capable of increasing 
visually imperceptible contrasts by electronic 
means. 


BAIRD AND TATLOCK, LTD. 


The “display of Baird and Tatlock, Ltd., 
London, was devoted entirely to its range of 
** Analmatic ’’ equipment for the automation of 
routine chemical analysis. Applications of the 
system which was first introduced three years, 
ago, range from the full-scale ‘ automatic 
laboratory’ for process control, which carries 
out the entire analytical procedure from the 
acquisition of representative samples to the 
presentation of results on a chart and operation 
of alarms denoting abnormalities, to simple 
instruments such as a dispensing pipette unit, 
which adds a precise volume of reagent to 
numbers of individual samples in test tubes. 
An example of the full automation of an entire 
analytical procedure from sampling to recording 
of results was the colorimetric analyser for the 
analysis of process streams from ion exchange 
columns used in the refining of uranium. This 
equipment carries out and records analyses with- 
out human intervention, monitoring up to sixteen 


tion exceeds an adjustable preset limit. 

An absorptiometric technique is used, 
temporary batch samples being fe in cyclic 
order from the process streams and separately 
treated with a suitable reagent. A reducing agent 
is also added to suppress interfering ions, e.g. 
ferric iron, and the resulting colour 
are analysed by an absorptiometer at 3650A. 

HARTMANN AND BRAUN A.G. 

A recording automatic titration apparatus was 
shown on the stand of Hartmann and Braun 
A.G., Frankfurt-on-Main. This comprises a 
laboratory pH-meter and recorder- 
controller for the range 1 to 13pH. 

StEMENS-SCHUCKERTWERKE A.G. 
For use with its well-known “ Elmo ” vacuum 
~~ reg nagar 26 yf A.G., Berlin 
Erlangen, pmerecig an atmosphere- 
operated ejector to increase the effective range 
} an about 30mm Hg down to 5mm Hg. 
(To be continued ) 
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Articulated Coach 


Bhi was demonstrated in Great Britain last 
week a 60ft long coach acquired by Continen- 
tal Trailways, U.S.A., for their long-distance ser- 
vices ; at a gross weight of 22 tons, it will carry 
sixty-three passerigers. Regarded as the longest 
coach in the world, it was built in Germany, where 
recent legislation has given great impetus to the 
design of articulated passenger vehicles. One hun- 
dred conventional ** Golden Eagle”’ and “* Silver 
Eagle“ vehicles have already been supplied to 
this operator by Karl Kassbohrer, Fahrzeug- 
werke G.m.b.H., of Ulm (see Plate 13, January 
10, last), and the new * Super Golden Eagle ”’ 
is another example of the “* Setra "’ construction, 
in which the body is the load-carrying structure. 
The four coaches of the trial batch are the first 
articulated “ Setra’’ vehicles. The construction 
follows that of the “* Golden Eagle’ basically, 
but the normal rear engine installation was 
ruled out by the presence of the semi-trailer, and 
an underfloor engine is used ; the engine and 
gearbox are carried on a subframe attached to 
the structure at four points and readily removable. 
There being no thermo-syphon effect, it is man- 
datory to idle the engine for five minutes before 
stopping it. The driven wheels are paired and 
carried on a Timken-Detroit axle; it is the experi- 
ence of the operator that, even when serving ski- 
ing resorts, road maintenance is so good that one 
live axle with a differential is adequate. 

The remaining wheels are single and mounted 
on short and long wishbones, of which the lower 
are pivoted about the long cylindrical rubber-in- 
shear springs. Similar springs are mounted at 
each end of the driving axle and connected to the 
structure by arms and shackles ; no suspension 
dampers are used. The brake mechanism is 
mounted on the body, and drives the camshafts 
through universally jointed shafts reminiscent of 
the drive shafts of European cars. 

A valve in one of the underfloor compartments 
of the trailer allows the driver to proportion the 
braking according to the load in the trailer ; the 
trailer wheels each have tyre deflation detectors, 
operating audible signals, low above the road. 
All tyres are nylon, 11-00 20 Goodrich, and 
alle t one are of twelve-ply rating. 

The foremost and rearmost wheels are steered, 
the former by the driver’s effort through a 
ZF-Gemmer box and the latter by a linkage 
running up to the turntable and having a vir- 
tually. perfect geometry as far as suspension 
movements are concerned. The turntable is 
used to carry the stewardesses’ galley, and the 
damping provided by the steering of the rear 
wheels is evident in the tendency for steering 
movements to show between forward saloon and 


galley rather than galley and rear saloon. For 
manceuvring, particularly in reverse, it is neces- 
sary to give the driver a lock greater than that 
corresponding to the maximum articulation, and 
there is a bell to warn that that condition is being 
approached. The vehicle is fitted with a German 
combustion heater, and an American air con- 
ditioning plant will be installed on arrival in 
Texas ; this will have its own prime mover to 
allow the vehicle to be cooled when it is standing 
still. Diesel oil is the only fuel carried. The 
space below the cab floor accommodates a spare 
wheel ;_ since the operator allows passengers 
300 Ib of baggage free of charge, the remaining 
5 cubic metres of space below the floor is divided 
into holds. The double doors open on a paral- 
lelogram linkage to lie along the sides in front of 
and behind the doorway. 

In view of the adoption of this design by a 
United States operator, it is perhaps worthy of 
remark that the design is everywhere as simple 
as can be visualised and that there is a dearth of 
automatic systems, of which the one example is a 
pneumatic servo moving the radiator shutters to 
full open or full shut in response to a temperature 
pick-off on the engine. A dry plate clutch is used, 
so that fuel and brake controls must both be 
operated by the driver’s right foot : this being so, 
a hand governor control is provided and it is set 
to give a high no-load speed, allowing down 
changes while braking. The brake pressure gauge 
shows both reservoir and motor pressures. The 
six-speed ZF ‘“* Media ’’ gearbox, with electrical 
signalling, will engage a gear only at synchronism, 
so the light behind the gear indicator is arranged 
to be on only when selection is completed, thus 
advising the driver that transmission exists. A 
small engine speed indicator shares the road 
speed presentation, and in addition a red warning 
light appears when the governed maximum is 
approached. The smoothness of the gear change 
is entirely a function of the driver’s judgment. 
The use of a gearbox requiring the engine speed 
to be increased during down changes has caused 
the hydraulic all-speed governor usual on Rolls- 
Royce engines to be replaced by a Simms 
mechanical unit. There is no automatic chassis 
lubrication, the complicated steering linkages 
being endowed with grease nipples. 

We were present when the vehicle was driven 
from London to Harmondsworth, where the 
driver demonstrated its ease of manceuvre on 
the premises of the Road Research Laboratory ; 
the turning circle has a diameter of 82ft. By 
virtue of the large distance between the rear axle 
of the tractor and the turntable, cut-in of the 
trailer is not great, and the vehicle is surprisingly 
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responsive in reverse. Particularly noteworthy 
was the low effort demanded of the driver in 
acquiring a heavy lock. The suspension seemed 
hard at the road speeds used in this country, and 
gear changes were very noticeable when riding 
in the trailer. The C.6 engine is positively blown, 
giving a rating of 275 h.p. at 2100 r.p.m., and 
was naturally rather noisy, but in service the 
windows will aJl be kept closed and this nuisance 
will be reduced. Running on Supplement II or 
III oil, the engine will go 5000 miles between oil 
changes, but removal of the head for decarbonisa- 
tion is anticipated between overhauls. The 
engine has been modified to suit German 
auxiliaries, and such items as the air system 
anti-icer bear instructions in German. A maxi- 
mum speed of about 70 m.p.h. is achieved. 


International Aeronautical Congress 


The first International Congress in the Aero- 
nautical Sciences, under the auspices of I[nter- 
national Council of the Aeronautical Sciences, is 
scheduled to take place in Madrid during the 
period September 8 to 13. The International 
Council of the Aeronautical Sciences was organ- 
ised in 1957 by a group of aeronautical scientific 
societies in some twenty countries. The meeting 
will be under the chairmanship of Dr. Theodore 
von Karman, First Honorary President of ICAS. 
Arrangements include plenary. lectures by Dr. 
von Karman and Ing. Pedro Blanco. A full 
programme of lectures on all aspects of aero- 
nautical science has been arranged. Persons 
wishing to attend should apply to Dr. A. M. 
Ballantyne, Secretary, R.Ae.S., 4, Hamilton 
Place, London, W.1. 


Quality Control Conference 


The annual conference of the European 
Organisation for Quality Control, The Hague, 
Koninginnegracht 101, will be held this year in 
Essen, Western Germany, on September 10, 
11 and 12. The theme of this conference will be 
**Consumer-Vendor Relations.” The con- 
ference will deal with the general, the engineer- 
ing, the statistical, the practical and the theoretical! 
aspects involved. Pre-prints of the papers will 
be available in French and English. At the 
meetings, simultaneous translation into English, 
French and German will be provided. Discus- 
sion groups for each sufficiently represented 
language will be formed. Members of the 
E.0.Q.C. and participants of the L.S.I. Congress 
in Brussels which ends on September 8, will be 
entitled to attend all meetings and will receive 
the papers for the sum of DM.30—the fee for 
non-members will be DM60. The host for this 
conference will be the Deutsche Arbeitsgemein- 
schaft fiir Statistische Qualitatskontrolle (DASQ). 
All inquiries about the conference and bookings 
for accommodation should be addressed to : 
DASQ, attention Mr. P. Malinka, Rosser- 
strasse 15, Frankfurt-on-Main, Germany. 


Linear Rolling Bearings 

A range of linear ball and roller bearings for 
the slides of machine tools, jigs and other equip- 
ment, by the firm W. Schneeberger A.G. 
Maschinenfabrik Roggwil (Berne), Switzerland, 
is being put on the market in the United Kingdom 
by Engineering and Scientific Equipment, Ltd., 
33, Minster Road, London, N.W.2. The bearings 
comprise a fixed and a moving vee-slide between 
which balls or rollers are inserted. Three main 
designs are being built, each in six sizes, viz. 
cageless ball bearings, with balls from 4in to 2in 
diameter, bearings equipped with a cage, with 
#in to 14in diameter balls, and crossed roller 

Yain bearings with from 6mm to 24mm dia- 
meter rollers. For each slide a pair of tracks is 
required. Bearings are stated to be hardened, 
ground and lapped to an accuracy of 0:00001lin 
per 2in of length. Tracks up to 900mm long 
are supplied. For long-stroke applications, 
where moving parts have a very long overhang or 
where the slide itself is shorter than the stroke, 
the maker produces an endless crossed roller 
chain design with the chain supported between 
two pulleys. The bearings are claimed to have 
very low starting and running coefficients of 
friction, and besides accuracy, good wear-resist- 
ing properties. When worn, they can quickly 
be replaced by a new set. 
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Joint Nuclear 


Programme 


T= proposed joint nuclear power and research 
programme to be undertaken by Euratom in 
collaboration with the United States Govern- 
ment and Atomic Energy Commission was sub- 
mitted by President Eisenhower to the U.S. 
Congress on June 24 for “‘ urgent ’’ consideration. 
The major aim of this programme is the con- 
struction of large-scale atomic reactors of an 
installed electrical capacity of 10O00OMW, to be 
brought into operation in the Euratom countries 
by 1963. The programme is a two-way plan 
offering benefits to both sides. The Euratom 
countries will gain from U.S. experience and 
capacity in order to make a rapid start on the 
nuclear power development they need to meet 
their ever-growing shortage of energy : while the 
United States for its part will gain experience in 
Europe on large-scale atomic reactors which the 
lower cost of conventional power-stations in the 
United States would make it less economical to 
build in America. 

This two-fold nature of the joint programme 
is reflected in the provisions of the Memorandum 
of Understanding between the U.S. and Euratom 
which provides, besides the power programme, 
whose total capital cost is estimated at 350 
million dollars, a ten-year joint research and 
development programme, whose cost during its 
first five years will be a further 100 million dollars. 

Power.—The Euratom Commission and the 
U.S. Government are jointly to establish tech- 
nical standards and procedures for selection of 
the programme’s reactor projects, which may be 
proposed, constructed, and operated by private 
or public bodies. The reactors, which must be 
of proven types on which research and develop- 
ment has been carried to an advanced stage in 
the U.S., are likely in the initial stage to be 
pressurised water or boiling water reactors 
using enric uranium. It is expected that 
some six to eight of these reactors will be built 
in the various Euratom countries, their size 
varying from 100-150MW capacity. 

Of the total capital cost of 350 million 
dollars, approximately 215 million dollars may 
be provided by the participating utilities and by 
other European sources of capital ; up to 135 
million dollars may be provided by the United 
States Government in the form of long-term 
credits to Euratom, which will re-loan such funds 
for the construction of the facilities. 

Supply of Fuel—The fuel for the power pro- 
gramme is expected to amount to 30,000 kg of 
slightly enriched uranium. The U.S. Atomic 
Energy Commission guarantees full supply of 
this material for twenty years’ operation at U.S. 
domestic prices in effect at the time of the transfer. 
Payment by Euratom on the principal may be 
deferred up to December 31, 1973, at an interest 
rate of 4 per cent per annum. The A.E.C. also 
guarantees the cost and performance of fuel 
elements and will provide chemical processing and 
related services at published U.S. domestic 
charges, until such time as this may be possible 
within the Community itself. This provision, 
which circumscribes the commercial risk, should 
prove a major incentive to Community plant 
operators. Plutonium resulting from the fuel 
cycle will be bought from Euratom by the U.S. 
for peaceful uses at the U.S. announced prices in 
effect at the time of the purchase. Public or 
private plant operators whose reactor projects 
are accepted for the programme will have full 
authority and responsibility for running the 
power stations according to a programme agreed 
upon. They will in addition be able to incor- 
porate in the construction and operation of the 
plant any discoveries, improvements and ¢cono- 
mies made possible by the research and develop- 
ment programme. 

Research and Development.—in addition to 
the power programme, the Memorandum of 
Understanding provides for research to be pur- 
sued in the United States and in Europe within 
the framework of a joint research and develop- 
ment programme, based on the types ef reactors 


to be built. Its ainis will be to improve reactor 
performance, to lower fuel cycle costs, and to 
deal with plutonium recycling and other relevant 
problems. 

Established for a ten-year period, it will be 
financed by joint U.S._Euratom contributions of 
50,000,000 dollars each during the first five years. 
Funds for the second five years may be of the 
same order of magnitude. The A.E.C. and 
Euratom are to exchange information resulting 
from the joint programme as well as from 
research on the same subjects undertaken out- 
side the joint programme, subject to mutually 
available patent guarantees. 

Guarantees and Controls.—Euratom guaran- 
tees that fissile materials used in the framework 
of the joint programme will be put exclusively to 
peaceful uses and will not be transferred to un- 
authorised persons. The inspection and control 
system for this purpose will benefit from 
American technical experience, but will be the 
exclusive responsibility of Euratom. 

Miscellaneous. —The Memorandum further 
provides for U.S.-Euratom co-operation on the 
following problems: the setting-up of an 
organisation for administering the programme ; 
the training of personnel ; and the development 
of joint industrial activities. In accordance with 
the Euratom Treaty, the Euratom Commission 
will work to minimise the impact of customs 
duties on the import of goods and materials under 
the programme. Existing agreements for co- 





and exci 


operation between Euratom Member States and 
the U.S. Government are not modified by the 
joint programme, but will be subject to appro- 
priate negotiations with a view to Euratom’s 
assuming the rights and obligations now set 
forth in those agreements. 

Finally, both parties recognise the necessity of 
working out suitable measures to secure protec- 
tion against third-party liability. 

Euratom’s Target.—More than a year ago, the 
Report of the ‘* Three Wise Men ”’ set as a target 
for Euratom the installation of 15,000MW 


iter 


Auxiliary generating set, comprising a 25 h.p. air-cooled petrol engine, d.c. 
generator 


target be reduced as much as possible. The joint 
U.S.-Euratom programme, largely in addition 
to existing national projects, represents a further 
step towards this objective. Furthermore, it may 
be complemented by other international agree- 
ments such as that now in course of negotiation 

between Euratom and the United Kingdom. 
The studies conducted by the joint Euratom- 
prepared the Memo- 
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Management Conference 


A European Management Conference will be 
held in Berlin from October 1 to 3, under the 
auspices of the German Group of the Comité 
International de I’ isation Scientifique © 
(C.LO.S.). Its theme will be “‘ A Free European 
Market—A Challenge to European Manage- 
ment.”’ The meetings will be held in the new 
West Berlin Congress Hall. Speeches will be 
given by well-known industrialists and econo- 
mists and will be simultaneously rendered into 
English, French and German. Those interested 
should contact the British Institute of Manage- 
ment (B.LM.), Management House, 80, Fetter 
Lane, London, E.C.4, 


Reactor for Grenoble Centre 


It is announced by the Commissariat a 
Energie Atomique (C.E.A.) that the reactor 
“* Melusine ’ became critical for the first time 
on July 1 when it began to function at low power. 
The reactor is the principal piece of equipment of 
the Centre d’Etudes Nucleaires de Grenoble, 
the first important research centre of the C.E.A. 
outside the Paris region. It is a French-built 
swimming-pool reactor of 1200kW, operating 
with enriched uranium supplied by the U.S.A. 
From start to finish, its construction by the 
industrial “ Indatom ” Group, in collaboration 
with the C.E.A., was carried through in less 
than a year. 


Auxiliary — Generator 
t 


Our illustration shows a petrol-driven gener- 
ator set specially designed as an auxiliary unit for 
trolleybuses. It is the 
Model “ Universal,” a 
* development of an earlier 
- 
mperia u, 
lisseldorf. Po by 
an industrial “ VW” en- 
gine of 25 h.p. at 3000 
r.p.m., the unit has a 
flange-mounted genera- 
tor comprising a compen- 
sated dc. generator 
supplying the driving 
motor, together with a 
400V exciter machine for 
supplying both the gener- 
ator and motor field 
windings. This unit en- 
ables trolleybuses of 8-5 
tons tare weight to climb 
gradients about 10 
per cent, and to reach a 
speed on the level of25km 
per hour. Operation 
is by electrical remote control from the instru- 
ment panel of the bus. The Volkswagen 
engine is rated for continuous full load. 


Navigational Improvements in the 
Baltic 


In order to increase navigational 
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Ten Years of Transistor Progress in 
the United States 


BY OUR AMERICAN EDITOR 
No, Il—{ Continued from page 77, July 11) 


The invention 


the transistor, which was announced by the Bell Telephone 


Laboratories, of New York, in June, 1948, gave birth to a new era in electrical 
technology now known as“ semi-conductor electronics.” The following decade saw 


ed expansion of this new technology until 


y almost half of the 


an unprecedent 

American development effort in electronics is devoted to semi-conductors. Further- 
more, @ rapidly increasing fraction of communications and other electronics 
apparatus now employs semi-conductor devices rather than thermionic valves as 


active components. 
semi-conduc: 


o mark the tenth anniversary eg birth of the transistor, a 
tor conference was held at the Beil Telep 
and this article, based on data released during the o 


Laboratories on June 17, 
erence, reviews some of the 


work of the past decade. 


. . * 
pointed wi against it was of obvious 
potential importance in the magna wine 
telephone messages, so the group was given t 
assignment of studying this new effect and finding 
out what use it might have. 

There was obviously no supply of transistors 
in these early days. Each member of the group 
was given a small sliver of germanium, a few 
i the instruction to go back 
bench, make a transistor, 
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ious study. Within a very few weeks 
tter mechanical designs began to evolve 
used for experiments. These newer 
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of circuit performance. : 
transistors inspired g rapid 
improvement of circuits for per- 

ing all sorts of electrical functions, and the 
resuits attained were so interesting that the 
number of workers assigned to the problem was 
steadily increased. 


Within a few months after the initial discovery, 
organised. 
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the early “ make-your-own”’ experience had 
disclosed a valuable avenue of quick research 
progress in the application of transistors in trans- 
mission. In those early days, improvements came 
so fast that many transistors became obsolete 
before they were ever connected into a circuit. 
Thus, several members of the original transistor 
group chose to meet the problem of transistor 


‘ supply by continuing to make their own devices. 


In some isolated cases this early practice has been 
profitably continued to this day. The early 
studies undertaken in the Transmission Research 
Department, particularly as they related to the 
junction transistor, some remarkable 
and useful properties. Among the first to be 
noted was the exceedingly small amount of power 
which the transistor required from a battery or 
other source to enable it to amplify small signals. 
Some rough calculations showed, in fact, that 





wes made possible with the 


if a suitable treadmill and generator could be 
devised, a flea could easily supply the power 
required to operate one transistor by doing an 
amount of work equivalent to making one good 
sized jump per minute. 

With respect to economy of power consump- 
tion in small signal applications, the transistor 


provide ten times as great battery life as a 


of various electronic components before and after 
transistor 
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comparable vacuum valve model. In this appli- 
cation the transistor has now completely replaced 
the vacuum valve. Economy of power con- 
sumption is also of vital importance in many 
telephone applications. In some cases, important 
advantages can be obtained by, in essence, replac- 
ing vacuum valves with transistors, but of far 
greater importance are new applications which 
would be completely impractical if valves were 
used. For example, it has never generally been 
practical to provide vacuum valve amplification 
in customers’ telephone sets, principally because 
of the difficulty of supplying the required power 
over telephone lines. With the advent of the 
transistor this situation was radically changed. 
Already telephone customers with impaired 
hearing in America are using sets in which 
transistors provide the amplification required to 
make voices audible to them. In the research 
and development departments of the laboratories, 
there are many new telephone circuits and services 
under study which have a chance of being prac- 
tical only because it is possible to supply power 
to transistors over telephone lines. _ 

Another obviously desirable attribute of the 
transistor which was recognised from the very 
beginning was that it could be made about as 
small as need dictated. This fact led many to 
imagine a whole host of applications which were 
made possible principally because of the minute 
space into which they imagined transistor circuits 
could be put. It was thought, for example, that 
telephone repeaters could be made so small 
that they would fit into a cable splice. These 
dreams of ultra-miniaturisation have been slow 
in coming true for a reason which was painfully 
obvious to the first people who tried to make 
miniature transistor circuits, The vacuum 
valves in a telephone repeater, radio set, or tele- 
vision set occupy a very small fraction of the 
total volume. Replacing them with transistors 
did not make an impressive difference in the 
size of the equipment. In spite of this, miniatur- 
isation was a real possibility not only because 
transistors could be made 
small, but also because 
they can be operated at 
very small voltages and 
currents and do not get 
hot as vacuum valves do. 
This makes it possible to 
use very small resistors, 
capacitors, transformers, 
and the like in transistor 
circuits and to pack them 
together very tightly. 
But just as transistors 
themselves were not 
available for such studies 
in the early days, so 
miniature passive com- 
ponents were not avail- 
able. Like the transist- 
ors, they had to be made 
by the circuit man whose 
principal interest was in 
the electrical perform- 
ance of the circuit, not 
in the details of the 
components. _Present- 
day electronic compon- 
ents miniaturisation, 
made feasible by the 
transistor, is illustrated 
by the comparative sizes 
of the units shown in 
Fig. 5. The components 
include a capacitor with 
three miniaturised units 
(1), a transformer with 
two transistor circuit 
models (2), a! typical vacuum valve com- 
pared with a point-contact transistor in a case (3), 
resistors (4), inductors (5), and three recent pro- 
duction models of transistors (6). 

Fig. 6 shows the results of an all-out effort at 
miniaturisation. This is a broadband amplifier 
only about 0-15in in diameter and 1-5in long. 
It contains some fifteen circuit elements includ- 
ing two transformers and one inductor. An 
example of miniaturisation in which the com- 
ponents have not been made quite so small is 
shown in Fig. 7. This package, only a little 
bigger than a package of cigarettes, contains a 
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Fig. 6—Miniature broadband amplifier containing 
fifteen circuit elements 


seventeen-transistor radio receiver of very high 
performance capabilities and a battery adequate 
to operate the receiver eight hours a day for two 
weeks. It contains also the selective circuitry 
which would permit this receiver to be used for 
personal radio signalling. A customer carrying 
this package in his pocket could be advised, by a 
buzz from the receiver, that he was wanted on 
the telephone. In spite of the many desirable 
properties of the transistor, it had in the early 
days certain limitations which precluded its use 
in many important transmission applications. 
Not the least of these was that no transistors 
capable of amplifying very high frequencies or 
very broad bands were available. Efforts to 
improve this situation led to the discovery of 
the junction tetrode transistor and to the fabri- 
cation and use of about 2000 of these devices 
in experimental transmission circuits. 

Another project showing the possibilities of 
transistored circuits is a very simple transistor 





Fig. 7—Radio signalling receiver containing seventeen 
transistors 
carrier system capable of transmitting high- 
quality television pictures over distances up to a 
few miles. This system uses a carrier frequency 
of 10 Mc/s and transmits a double-sideband, 
amplitude-modulated signal extending from 5 
to 15 Mc/s. As designed, the repeaters could be 
spaced at 2-mile intervals on jin coaxial cable 
or at closer intervals on smaller cables. In a 
demonstration model, the repeaters are spaced 
at 4-mile intervals in a fin cable, though they 
can be separated as much as | mile in this size 
cable by using two repeaters at each repeater site, 
To consider the telephone transmission plant 
from a somewhat broader point of view, it seems 
reasonable to say that the transistor arrived at a 
very appropriate time. In the “L3”’ carrier 
system of Bell the science of design and the art 
and science of manufacture of vacuum valve 
carrier systems had been carried to such a high 
degree of sophistication and perfection that it 
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seemed hard to imagine that further refinements 
of this approach could yield substantial advant- 


ages. 

Clearly, a completely new approach to the 
transmission problem was needed. In fact, such 
an approach had already been evolved and 
studied extensively in the research department. 
It involved converting the signal, whether it be a 
television picture signal or a group of voice 
signals, into a series of pulses and transmitting 
the signal in this form. At the receiving end of 
the line, the signal would be reconverted to the 
original form and delivered to the customer in 
such a way that he would be quite unaware that 
pulse transmission had been involved. This 
method, called Pulse Code Modulation (PCM) 
or simply digital transmission, offered very 
important advantages. The circuits had very 
simple jobs to do—to recognise the presence or 
absence of a pulse, to generate new pulses to 
replace those which had been somewhat de- 
graded in transmission, and to perform other 
straightforward manipulations of the pulses. 
This could all be done with very simple circuits 
which did not ire precise adjustment and 
could therefore be cheap. Furthermore, signals 
could be transmitted over very great distances 
by these techniques without suffering any of the 
progressive deterioration of signal quality which 
is inherent in other carrier systems. Any such 
signals were shown to be relatively insensitive 
to <n as compared to other forms of 
signal. 

The principal disadvantages of this approach 
arise from the fact that it requires pulses to be 
generated and transmitted at very high rates. 
For example, about 750,000 pulses per second are 
required to transmit a bank of twelve telephone 
message channels, and about 70,000,000 pulses 
per second are required to transmit a television 
picture. Pulses at these high rates are attenuated 
very rapidly as they travel down a pair of wires 
or a coaxial cable and therefore have to be regene- 
rated by repeaters which are spaced relatively 
close together as compared to the spacings used in 
older carrier systems. The fact that the repeaters 
are exceedingly simple and cheap is therefore 
partially offset by the fact that more of them are 
required. Studies of PCM systems using 
vacuum valve repeaters showed that the cost of 
supplying power to the large number of vacuum 
valves required was so great as to make the system 
unattractive in all but a few special cases. 

A specific PCM system now approaching the 
final stage of development in the laboratories 
uses solid-state devices 
throughout and provides 
twenty-four voice chan- 
nels on two cable pairs— 
a 12: 1 gain in capacity. 
Transmission on each 
pair is in one direction 
only. Signalling as well 
as voice will be trans- 
mitted if this proves 
desirable. At the termi- 
nal, which is illustrated 
in Fig. 9, the portion 
individual to each voice 
channel consists essen- 
tially of a hybrid coil, 
simple diode and tran- 
sistor circuits serving as 
transmitting and receiv- 
ing gates and gain ele- 
ments, and small lowe 
pass filters. Somewhat 
similar equipment, but 
of an even simpler 
nature since the basic 
information is digital, is 
used for signalling. The 
rest of the equipment 
is common to twenty- 
four channels. At the 
talker’s end, an elect- 
ronic “commutator” 
opens the gate of each 
channel and measures 
the instantaneous speech 
intensity 8000 times per 
second. The measured 
sample is encoded into a 
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Fig. 9—Pulse code modulation terminal providing 
twenty-four voice channels consisting of transistor 


7-digit binary code representing any one of 
128 speech intensities. An eighth digit is added 
for signalling, and, at every complete turn of the 
“ commutator,”’ a single framing or synchron- 
ising pulse is added. At the receiving end, the 
7-digit signal is decoded, a pulse is created 
reproducing the intensity of the one measured 
at the sending end, and this pulse is injected at 
the right time through the receiving gate. From 
these pulses, the low-pass filter in the receiving 
arm produces a continuous speech signal that, 
for all practical purposes, duplicates the one sent. 
Compandor features are included in the common 
sending and receiving equipment. The cable 
inserts both attenuation and distortion in the 
pulses, so that repeaters are necessary. Here, 
another advantage of PCM is realised. Since 
the signals are in coded form, as long as they can 
be recognised at all, they can be freshly recon- 
stituted or regenerated in the repeater in sub- 
stantially perfect form as to pulse shape and 
spacing. The transistor circuit for accomplish- 
ing this, though quite subtle in design, is simple 
and small, and suitable for location in manholes in 
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Fig. 10—Electronic switching system with switching network and barrier-grid store memory at left, central 
control section in rear and flying-spot store at right 


enclosures similar to loading-coil cases. 
Because of the high pulse rates—in excess of 
1,500,000 per second—loading coils must be 
removed. The system design has been adapted to 
existing manhole intervals, and repeaters will be 
spaced at an average of 6000ft. Power for the 
repeaters will be transmitted over the cable pair 
from the central office. A field experiment is 
now in progress. The amount of apparatus in 
the PCM system is substantially less than in a 
frequency-division system that would do the 
same job. Consequently, the lower initial cost, 
floor space and heat dissipation seem likely to 
generate extensive application in the trunk 
telephone lines. 

The advent of the transistor, and particularly 
of transistors capable of very rapid operation— 
first the tetrodes, and later the even better 
diffused-base transistors—makes digital trans- 
mission systems look exceedingly attractive for a 
great many kinds of application in the Bell 
System. A comparison of the two repeaters 
illustrated in Fig. 8 shows why this is so. The 
larger unit is a pair of experimental vacuum 
valve repeaters designed for regenerating pulses 
at a rate of about 750,000 pulses per second 
{adequate for twelve-channel voice transmis- 
sion). Each of the two repeaters requires 
18-SW of power. The smaller unit is an experi- 
mental regenerative repeater using diffused-base 


It is designed for a pulse rate of 10,000,000 per 
dequate for more than 150 voice 

requires only 0-6W of power. 

Even so, the transistor repeater delivers twice 


the signal. 

Much research and development needs yet to 
be done before digital transmission systems will 
find widespread use in the telephone system. For 
some of the installations under consideration, 
it will be necessary to find ways of making even 
faster transistors, diodes and transformers than 
are at present available to the transmission- 
research worker. Much remains to be done 
in finding better ways of converting signals into 


their way into the telephone system in the fairly 
near future. 


TRANSISTOR DESIGNS 


At the Bell Telephone Laboratories the first 
transistor structure to be developed and, there- 
fore, logically the first to be introduced into 
manufacture, was the so-called “* point contact ”’ 
transistor. As in the original work, this struc- 
ture consisted of a small wafer of germanium 
soldered to a metallic base, with two point con- 
tacts on the opposite surface spaced approxi- 
mately 0-OO0lin apart. The first design to go 
into manufacture was not sealed to exclude the 
atmosphere, but was rather designed into a 
cartridge structure. It was designated the type 
“A” transistor. To give high gain and good 
stability, it was necessary with this transistor to 
“form’’ or electrically pulse the phosphor- 
bronze collector point. This procedure intro- 
duced impurities and imperfections in the 
immediate area of the collector point in a way 
that made possible not only voltage amplifica- 
tion but current amplification as well. This 
forming process is by no means simple, and, 
even now, many aspects of the procedure are 
not understood from a physical point of view. 
The time from the first invention to manufacture 


QUARTZ CONTROLLING 
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was relatively short, and in 1951 the first point- 
contact transistors were made by the Western 
Electric Works at Allentown, Pennsylvania. 

The first design in which the physics of opera- 
tion was well understood was the grown-junction 
transistor. Crystals of germanium or silicon are 
grown from molten material by dipping a single 
crystal seed into the melt and gradually withdraw- 
ing it. Impurities to form base and emitter 
regions are introduced into the molten material 
as the crystal is being withdrawn. After cooling, 
the crystal is cut into bars about 0-020in by 
0-020in in cross section and }in long. Contact 
is made by welding a fine gold wire to the base 
region. A variety of codes of grown-junction 
transistors have been made with power dissipa- 
tion up to 50 milliwatts and with frequencies of 
operation to several megacycles per second. 
One of the big Bell System applications of grown- 
junction transistors was found in the telephone 
handset where there was a need for more ampli- 
fication. The circuit in this application is 
designed for a power gain of about 20 decibels. 
By adding a fourth electrode and by using tran- 
sistor bars of very small cross section, to reduce 
collector capacitance, it is possible to raise the 
operating frequency of the grown-junction 
structure to the 100 Mc/s range. Outside of the 
Bell System, millions of grown-junction tran- 
sistors have been manufactured, mainly for use 
in portable radio sets where battery life may be 
improved by a factor of as much as ten over 
conventional vacuum valve receivers. 

Another important structure, called the alloy 
transistor, is fabricated by melting impurities 
into the surface of a thin wafer of semi-conductor 
material and recrystallising the molten portions 
in such a fashion that junctions are created on 
either side of the wafer. Most alloy transistors 
have been made of germanium with indium as 
the impurity. The alloying process makes pos- 
sible a major improvement over grown-junction 
transistors—a reduction in series resistance of 
the collector and emitter contacts. In most 
switching applications, the voltage drop across 
the transistor in the “on” condition must be 
held to a minimum. Thus, the alloy transistor 
is particularly suited to various types of computer 
and switching logic circuitry. A variety of 
transistor codes of this class have been developed 
for a number of Bell and military systems. For 
example, the experimental electronic switching 
system shown in Fig. 10 employs a pair of n-p-n 
and p-n-p alloy transistors with a frequency 
cut-off of 7 mc per second and a power dissipa- 
tion of 250 milliwatts. Even in the early days 
it was recognised that impurities proper for the 
creation of p-n junctions might be diffused into 
the solid semi-conductor material with major 
advantages of dimensional control. Years of 
research were necessary to identify and eliminate 
minute amounts of undesirable impurities which 
diffused into the material and resulted in a loss 
of charge-carrier lifetime and gross changes in 
resistivity. By 1954, a major breakthrough in 
the identification and isolation of these impurities 





Fig. 11—Diagram of diffusion technique for introducing precise amounts of donor and acceptor impurity 
atoms into crystals 
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had made possible diffusion as a technique for 
creating p-n junctions in both germanium and 
silicon. The undesired impurities were found to 
be traces of various residues left on the surface 
after chemical etching and washing. 

Several variations of the diffusion technique 
are used to obtain proper impurity density 
distribution and conductivity. However, the 
basic technique can be imagined from the 
diagram reproduced in Fig. 11. The semi- 
conductor material to be diffused is placed in a 
furnace inside a quartz or ceramic liner. The 
temperature of the furnace may be accurately 
regulated and is maintained at 100-300 deg. Cent. 
below the melting point of the semi-conductor. 
The impurities to be diffused into the semi- 
conductor are introduced either as a gas flowing 
through the furnace or by evaporation from 
“* doping ’’ agents within the furnace. Among 
the first of the devices resulting from this new 
technology was the Bell solar battery. Others 
made possible were power rectifiers and a series 
of voltage limiters. For example, one of the 
rectifiers rated at 0-5A continuous current or 
10A peak, with a power dissipation of 0:5SW 
at 65 deg. Cent., is fabricated from a wafer of 





Fig. 12—Internal structure of a diffused-base germanium transistor 
(magnification about 40 diameters) 


silicon only 0-045in by 0-045in by 0-007in in 
dimension. It is interesting to note that the 
current density through this wafer of silicon at 
the peak current rating is 1000A per square inch 
—almost the same as that allowable by the 
American Underwriters’ Code for copper wire 
used in home wiring systems. 

With diffusion technology, germanium. tran- 
sistors have been fabricated which will amplify 
electrical signals at frequencies above 500 Mc/s. 
One kind of germanium diffused-base transistor 
designed as an oscillator and now in manufac- 
ture by Western Electric has a minimum rating 
of 50 milliwatts of 250 Mc/s power output. 
Units of this type have given usable power output 
at frequencies over 1000 Mc/s. This is ten to 
fifty times higher than the amplifying frequencies 
previously obtainable with transistors. Other 
units of this general type have been designed for 
use in the logic and switching circuits of very 
high-speed computing systems. The photograph 
reproduced in Fig. 12 shows a diffused-base 
germanium transistor with emitter and base 
stripes only 0-001in by 0-002in in size and spaced 
less than 0-00lin apart. Electrical contact is 
made to these stripes by a wire bonded to the 
stripes and welded to the header lead-through 
wires. Diffused germanium transistors of this 
general design are now circling the earth in the 
“ Explorer” and “ Vanguard ”’ satellites. 

Diffused silicon transistors have also been 
developed and are being manufactured by 
Western Electric. Although their amplifying 
frequencies are somewhat lower than those of 
their germanium counterparts, the silicon units 
will find a useful place because of their operation 
at higher ambient temperatures and attendant 
reliability. Another important property of the 
silicon units is that when used as electronic 
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switches they have extremely high values of 
impedance in the non-conducting or “ off” 
condition. Thus, silicon transistors are being 
used in computer and switching applications 
where the very highest speeds are not required. 
To-day, the circuit designer has at his command a 
broad range of structures and characteristics. 
Transistors are commercially available in all of 
the designs mentioned above. It is not possible 
here to compare all of their electrical charac- 
teristics, but it is instructive to show in Fig. 13 
the frequency range as a function of power 
dissipation presently covered by available tran- 
sistors. The frequencies plotted are the alpha 
cut-off frequencies for the various types. For 
video or broadband amplifiers, the usable range 
would be somewhat below the cut-off frequency, 
while, for oscillators, one can often get usable 
power outputs well above the frequency cut-off. 
The growth of the transistor from its birth in 
1948 to its present maturity has been rapid indeed. 
With the critical need for electronic components 
in the world to-day, and with the many advant- 
ages offered by transistors, it is not surprising 
that such a revolution has occurred. The 
management of nearly every major electronic 
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laboratory has directed teams of their most 
competent research and development people 
toward the design of these semi-conductor devices. 
As early as 1951, the Bell Laboratories conducted 
a symposium on the properties and applications 
of transistors. About eighteen months later, to 
disseminate information on device-design theory 
and technology more widely, the Bell Labora- 
tories conducted a second symposium for 
licensees of the Western Electric Company in the 
semi-conductor field. Representatives of many 
companies attended this eight-day symposium to 
Jearn in detail the steps by which current tran- 
sistors were fabricated. Also, members of the 
teaching staffs of many of the major universities 
were invited in 1952 to attend a series of lectures 
concerned with the theory of semi-conductors. 
Then, in January, 1956, a second symposium for 
the licensees of the Western Electric Company 


Fig. 13—Frequency of 
for various 
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interesting to note that this small device requires 
ee ee ee eee 
semi-conductors. us, it is 


manufacture is a very-high-speed 
diode. By a controlled reduction of carrier 
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** Package ”? Reactor in Alaska 
A “ PACKAGE” reactor, similar to 
already operating at Fort Belvoir, Virginia, U.S.A. 
is to be built for the U.S. Army Corps of Engin- 
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Personal and Business 


oe 


Mr. D. G. BepincHAM has ce speenend alee 
personnel manager of Remington Rand, Lt 
Mr. W, J. M.LE.E., tas bse anointed 
assistant chief engineer of the British 
Thomson-Houston Company, Ltd. 
Mr. H. G. Ba, M.LE.E., has been appointed 
consulting engineer, instrument and meter depart- 
nent, of Metropolitan-Vickers Electrical Company, 
Ltd. 


THe Unrrep Kincpom A’ Atomic ENerGy AUTHOR- 
Dr. N. Levin to be a a 
the Atomic Weapons Research Establish- 


aah 


Ma. P. H. D. Ryper has been appointed chairman 


of Q.V.F. Glastechnik G.m.b.H., the German sub- 
sidiary company of Q.V.F., Ltd., Fenton, Stoke-on- 


Tue Brrmsn INDIA STEAM NAVIGATION COMPANY, 
Lid., has inted Mr. John Ritchie Spiers as com- 
modore engineer officer of its fleet in succession 
to Mr. F. T. Andrews. 


Mr, W. H. Everarp, manager of electric furnaces, 
Tropenas and heat treatment departments, of Edgar 
Allen and Co., Ltd., has been appointed secretary 

Electric Steelmakers’ 


AGE has been appointed deputy chief 

of well 9 Fox and Co., Ltd., with effect 
1, and has been succeeded as assis- 
Suit (light departments) by Mr. 


western area, will ca er his duties in that area on 
to undertake special duties relating 


to research and development at the Leeds Factory. 
will be succeeded in the north-western area by 


He 
Mr. J. H. Rutter. 
Birwevco, Ltd., announces that Mr. A. C. Brown 


FeRRANTI, Ltd., has announced that Mr. R. M. I. 
Hobill has been appointed manager of the transformer 
department in succession to Mr. J. E. L. Robinson 
who has resigned. Mr. K. R. Midner has succeeded 
Mr. Hobill as sales manager, transformer department. 
Mr. W. G. Peomeng of nab — — a 
manager, south-west an r ew- 
berry deputy area manager, London. Mr. Newberry 
retains his present position as chief engineer, trans- 
former sales. 


Business Announcements 

Kose, Ltd., has moved from 104, High Holborn, 
London, W.C.l, to 1, Blenheim Grove, Peckham, 
London, S.E.15 (telephone, New Cross 2589). 

Tue Press AND SHEAR MACHINERY COMPANY, Ltd., 
172-178, Victoria Road, Acton, London, W.3, has 
been appointed exclusive distributor in the United 
Kingdom for Messrs. J. Banning, Rosengartenstr. 15, 
Hamm (Westf.), Germany, and Messrs. A. B. 
Géteneds, Mek. Verkstad, Gétene, Sweden. 

Joun I. THorRNycrorr AND Co., Lid., announces 
the ogg. 8 a Mr. C. E. Miles, director — 


ag. oy W. H. W. Bryant, Secretary ; 

Cc. Moll assistant engineer manager, of 

Thornycroft (Hampton ) Boatyard, Ltd., and’ the 
intment of the following as successors: Mr. 
Bish, manager; Mr. L. D. Webster, secretary, 

and Mr. W. L. S. Pritchett, assistant engineer man- 

ager. 


Contracts 


Costain (West Arnica), Ltd., has been awarded 
a contract valued at £497 470 for the construction of 


30 miles and cut through uncultivated bush 
country. uded in the contract is the construction 
of six bridges—twenty-five of reinforced con- 


to 
Sr naar cackeemed kts lee aod chen 
for display purposes. 

“ CoNQUEST OF THE ATom.”—Sir John Cockcroft 
maaaiated 5 cecaes tome iO) ine spore Se Bi 8 
“te ad in the British Council Theatre on vn Bey 

uced by Realist Film Unit, Ltd., for M 
Ltd., and the Educational Foundation for Visual 
Aids, it is a contribution to a series on the history of 
modern science. The narrative begins and ends at 
Calder Hall, with intermediate sequences devoted 
mainly to the work of Thomson, Rutherford, Chad- 
wick and Cockcroft. Running for only twenty-two 
minutes, the film treats its subject in such a simplified 
way that it cannot be more than a a age * 
sixth-form work. Copies are distributed by t 
Educational Foundation for Visual Aids, 33, _ Bs 
Anne Street, London, W 


GaTe VALVES.—A pron one | in alloy gate valve 
design introduced by Langley Alloys, Ltd., Langley, 
Bucks, is stated to improve the shut-off power of a 

te valve and increase the effective i 

ween maintenance work. No form plastic, 
a or other non-metallic material is used for 
ing purposes in these improved valves, so that 

they can be used for all duties, for which the alloy is 
suitable without temperature or other limitations 
imposed by a non-metallic seating. 


ves between. 
which are made in 


BaBCOCK AND WILCOX COLLABORATION.—We 
learn that Babcock and Wilcox, Ltd., is to col- 
laborate with The Babcock and Wi ilcox Company of 
America in work on nuclear power. The British 
firm has had about ten years’ in this — 
It co-operated with the U.K.A.E.A. roe = 
steam-raising plant for Calder Hall Chapelcross, 
and is consorting with the English Electric and 
Taylor Woodrow concerns in building a SOOMW 
nuclear power station for the C.E.G.B. at Hinkley 
Point. The American company also has about a 
decade’s experience in the new industry, having pro- 
duced many pressure vessels and heat exchangers 
under the nuclear power programme. It is the 
principal contractor for the Indian Point station of 
the Consolidated Edison Company of New York, 
and is to supply the complete nuclear propelling 
plant for the merchant ship * Savannah. 


Sports Car DEVELOPMENT.—Small numbers of 
the “ M.G.A.” two-seater are now available in a 
form designated “ Twin Cam” and having a twin- 
overhead camshaft engine and disc brakes. The 
engine, which has been enlarged to 1589 c.c. for com- 
petition in the 1600 c.c. International Touring Car 
Classification, has a gear-driven half-speed shaft in 
the usual place of the camshaft in a B.M.C. “B” 
series engine and duplex chain drive to the camshafts ; 
the valves are inclined at 80 deg. The compression 
ratio is 9-9 and the gross output is 97 b.h.p. at 5000 
r.p.m. pea 108 b.h ha 6700 r.p.m. ; the allowable 

engine speed is 7 Bp 7 to 121 
m.p.h. on the standard 4 sump is cast 
in aluminium and finned an ao cooler is optional, 
as also is a radiator blind. Centre-lock disc wheels 
and disc brakes, ~~ of _ Dunlop manufacture, are 
used. “ Twin Cam ”’ specification can only be 
incorporated in initial manufacture, and disc brakes 
will not be available on the basic “ M.G.A.,” which 
—— described in outline on page 626, October 28, 


Vistr To H. M. Hopson, Ltp.—A press visit made 
on June 18 to the works of H. M. Hobson, Ltd., at 
F , Wolverhampton, showed how the firm’s 
facilities for very accurate manufacture are now 

turned to purposes outside aviation. ue of 
the originally designed for aeronautical work 
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chamber to a sink such as the atmosphere. In the 
steady state the aggre on the two sides of the 
ratio across the 
us, the position of the 
eee represents the reigning pressure-ratio 
(the device is described in “* A New Approach to 
Turbojet and Ramjet Engine Control,” by Wendell 
E. Reed, read at the Scciety of Automotive — 
Golden Anniversary Aeronautic Meeti 
14, 1955). The company has also fi a nuclear 
engineering department concerned with reactor control 
systems (the “ Dido”’ — of research reactors 
uses them), honeycombs for the preparation of radio- 
isotopes, &c. Master-slave manipulators for radio- 
active materials are also made under licence from 
Central Research Laboratories, Inc., U.S.A. 
AIRLINER ENGINE DEVELOPMENT.—Three new ver- 
sions of the “ Proteus ”’ turbo-prop | engine, power 
plant of the Bristol “* Britannia” airliner, have been 
announced by Bristol Aecro-Engines, Ltd. Desig- 
nated the 760 series, the new engines were developed 
from the current 750 series to give a lower fuel con- 
eres Sag cow oupled, except in one case, with higher 
power. rst of the new variants, known as the 
ce Proce = “361, incorporates modifications to the 
compressor which give an improvement in specific 
fuel consumption of nearly 3 per cent under 
conditions, 0-486 Ib per hour per pound instead of 
0-499, at maximum continuous rating at 325 knots 
at 25,000ft. Some of these engines are already in 
service in the “ Britannia” 312’s of B.O.A.C., and 
in order that both 750 and 760 series engines may be 
operated in the same aircraft, the take-off power has 
been kept much the same as that of the earlier 
engine, 4210 total equivalent horsepower instead of 
4160 h.p. However, the 761 develops maximum 
power at considerably lower speeds and 
this is expected to have a ial effect on the 
already high overhaul life. The “ Proteus ’’ 762 is 
ph y almost identical to the 761, except for a 
ferent fuel injector and a control unit. 
Although cruise ratings are the same, 5 per cent more 
r is available for take-off, 4350 total equivalent 
power, giving approximatel 4000 Ib increase 
in the payload capacity of — itannia”’ out of 
high-altitude or tropical aifiel ds. Fuel consumption 
in the cruising condition is the same as for the 
“ Proteus ” 761. By means of a simple adjustment to 
the governor setting, the cruise power of both the 
“ Proteus’ 761 and 762 can be increased, and the 
engine will then become the third variant of the 
series—the “ Proteus ” 765. Take-off power of this 
engine is 4445 total equivalent horsepower and it 
er eg ag the reduced specific fuel consumption 
of the 76 


Great YARMOUTH Harsour.—Serious under- 
mining of the foundations at the entrance to Great 
Yarmouth Harbour—caused by currents and eddies 
scouring away the harbour bottom—has made 
rebuilding of the piers essential. To avoid this 
happening again after reconstruction, the Hydraulics 
Research Station, D.S.LR., has solved the problem 
by altering the design of the South pierhead, Experi- 
ments on a scale model have shown that a curved 
pierhead will reduce the eddies and fast currents and 
thus prevent a recurrence of undermining to the 
new structures. In addition, tests with a radio- 
controlled model ship indicate that navigation 
through the harbour entrance will be less difficult. 
During the nineteenth century, shoaling at the harbour 
entrance caused a sand bar to form which obstructed 
navigation. This was overcome in 1872 by extending 
the North pierhead to encourage a natural scouring 
action by the discharge of water from rivers and 
Broads, and more particularly by the ebb and flow 
of the tides. But although this removed the sand bar, 
the scouring of the bed over the 
years, beyond expectations ; pier structures were 
undermined and, at one point in the harbour entrance, 
a deep hole was scoured in the bed. In addition, 
decay and wave action had caused further damage 
and, as a result, it became necessary to rebuild both 
North and South piers. The problem was put 
recently to the Hydraulics Research Station by Coode 
and Partners, consultants to the Great Yarmouth 
Port and Haven Commissioners. At Wallingford, a 
model of the harbour and adjoining coastline was 
built to a scale of 1/120 so that existing conditions 
could be simulated. In this way it was possible to 
trace the patterns of eddies and currents which caused 
the undermining and it became clear that the currents 
would have to be diverted from their present pattern, 
with the object of producing an eddy-free flow of 
water round the South pierhead and into the Haven. 
Tests with a curved South pierhead showed that 
the tendency to undermine the structure had been 
eliminated. This research has solved a serious prob- 
lem and led to a new design for the South pier which 
will cost very little more than rebuilding the existing 
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British Patent Specifications 


communicated from abroad the name and 
the communicator are printed in italics. When an 
gp eg is not illustrated the ion is without drawings. 
The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of publication of the 
complete specification. Copies of specifications may be obtained 
at the Patent Office Sales Branch, 15, Southampton Buildings, 
Chancery Lane, W.C.2, 3s. 6d. each. 


When an invention is 
address of the 


STEAM GENERATORS 


796,950. December 31, 1956.—BorLer ECONOMISERS, 
Senior Economisers, Ltd., 11, Southampton 
Row, London, W.C.1. (inventor: Lewis 
Empsall Hardy.) : 

The invention relates to boiler economisers embody- 
ing a number of serpentine tubes disposed in a 
chamber, each tube being bent or connected to form a 
continuous length having horizontal or substantially 
horizontal portions disposed one above another in a 
vertical plane, and arranged either to form a single 
group, or a number of groups spaced apart, the lower 
end of each tube being connected to an adjacent 
common header, and the upper end of each tube being 
connected to a common feed inlet header, with the 
planes containing the respective vertical rows of 
horizontal portions being parallel to one another. 
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No. 796,950 


The object of the invention is to provide improved 
or simplified forms of such economisers. As will be 
seen from the drawing, there are provided a number 
of serpentine tubes, each comprising horizontal 
tube portions A united by ends B to form a single 
group, the horizontal portions A being arranged in a 
vertical plane liel to the planes containing the 
horizontal portions in other serpentine tubes. Each 
tube is connected at its lower end to a header C and 
at its upper end D to a further header, not shown. 
Water-wall tubes E and F are provided in the walls 
G, H and J of a chamber K. The tubes E are sup- 
ported by saddles L depending from straps or bars 
M, these tubes being connected at their upper ends 
to a header N and at their lower ends to the header C. 
The tubes F are connected at their upper and lower 
ends respectively to the headers N and C, and these 
tubes carry brackets O and P respectively, which 
support the tube portions A. The horizontal portions 
of each serpentine are braced vertical plates or 
strips R and S. Water passes downwards from the 
common feed inlet header N above the wall J, by wa 

of the tubes E and F in parallel paths to the header C, 
from which it passes up through the tubes A to the 
point D. The tubes E and F are preferably set into 
the inner faces of the top wall H and the side walls G 
and J of the chamber K, so as to act as supports for 
the walls of the chamber. Constructions of econo- 
misers embodying the invention are particularly 
desirable in the case of large units.—June 25, 1958. 


MARINE ENGINEERING 


797,230. February 9, 1956.—HATCHWAYs FOR SHIPS 
CARRYING CARGO IN BULK, Aktiebolaget Gota- 
verken, a Sweden. Penne 

According to invention a hatchway for ships 
comprises two shifting bulkheads cnuading down- 
wards into the hold one on each long side of the hatch 
coaming and two reserve holds or feeders contiguous 
to the hatch coaming and communicating respectively 
with the spaces in the hold outside the shifting bulk- 
heads. Preferably each long side of the hatch coaming 
comprises two spaced vertical members projecting 
up above the deck, the space between the members 
being in open communication with the hold for the 
cargo and forming a reserve hold or feeder. The 
drawing So Fag Bicaaentipe ral 

applied to a cargo ship for the transport i 

Tin baichony penslded in the deck 4 of ea Gly le 
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No. 797,230 


can be suspended on hinges F. At its upper end, the 
member D has a horizontal plate G which may be a 
bent portion of the member. The plate G is secured 
to the coaming plate B and provided with suitable 
filler openings H for the load. The inner member D 
does not extend upwards to the same level as the 
coaming plate, and, consequently, the hatch cover 
will tightly cover the long sides of the entire hatchway. 
The member and the coaming plate are suitab 
interconnected by crosswise reinforcing members J. 
Between the two longitudinal members D there is 
obtained a large central space K serving as a reserve 
hold for the main section of the cargo space, while 
between each of the members D and j 
there is formed a space L serving 


NS 


through the coaming spaces after finished loading. — 
June 25, 1958. a 


INTERNAL COMBUSTION ENGINES 


imposed upon various parts of the engine by the 


rapid expansion at detonation of the fuel. As shown+ 


in the drawing the rod comprises a big end section A 
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BEARINGS AND SUPPORTS 
796926. August 16, 1955—Gas | Lumnica 


BeaRINGS, Uni tomic 
Authority, London. (Jnventors: Albert George 
Montgomery and Frank Sterry.) 
The invention relates to gas lubricated bearings, 
One of the major difficulties which arises in the use of 
such bearings is the instability of the rotor which 
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define an annular reservoir G which is 
vided with a gas inlet H passing through body 
the bearing. The sinews & bald in ghase'bp a aoe 


A of the an insulator B. For 

purposes, collar. Reidel Gx tee teodnor on 
clamped shoulders provided 
in the ca sealing layers of metal 
are both on the ignition end sealing seat C 
in the innintce 3 toe bon el cee 
secolving & auité-pert centre dlectrods. ot 











hole. The sparking G carries a collar M which 
setves to cover the of insertion of the part into 
the intermediate part H. The intermediate part is 


or terminal part J 
which consists of steel. Part J has an externally 
threaded portion N, which engages in the internal 


of putty O which extends from the 
thread N. se oseglie ager sence 
ived purpose of maintaining the centre ¢ 
as cool as possible, the part G which is of good 
heat conductivity, extends approximately to the 
level of sealing seat C at the ignition end of the 
insulator, that is to say, into the zone of the 
insulator which is cooler owing to. the discharge 
by way of the sealing seat, to the casing of 
the sparking plug.—June 25, 1958. 


MACHINE TOOLS 
796,983. September 5, 1955.—ImprRoveD GUARD 
FoR A HORIZONTAL MILLING MAcuine, Archibald 
cag Johnson, 9, Alfred Road, Acton, London, 


The invention relates to a guard for a horizontal 
milling machine. At present, the guard for a hori- 
zontal milling machine is fitted to the steady arm, and 
this has the disadvantage that the steady arm, and 
the cutters, frequently become fouled up. Also, some 
forms of guards become damaged quite _ easily, 
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British Standards Institution 
sda Frome of the Ree Ay oh yA ers ne Wie 


MOLYBDENUM AND CHROMIUM-MOLYB- 
DENUM LOW ALLOY STEEL ELECTRODES 
FOR MANUAL METAL-ARC WELDING 
No. 2943 : 1958. Price 4s. 6d. The addition of 
three further types of oe ori of vied myge a 
range and recognition ni tes ing 

i i standard. The 


practice are noted in this revised 
first part of the publication a method of 
identifying electrodes and is on four code 


letters, each of which relates to a specified chemical 
composition of the deposited weld metal. The 
marking clause requires each bundle or package of 
electrodes to be clearly marked with eight separate 
items of information—the “code marking” and a 
certification of compliance with the standard being 
among them. Other subjects dealt with include size 
of electrode ; packing and storage, and initial and 
production control tests. { 

The second part of the standard specifies de- 
tailed test methods for chemical composition and 
mechanical properties. 


POWER-DRIVEN TRAVELLING JIB CRANES 
(RAIL-MOUNTED LOW CARRIAGE TYPE) 


No. 357: 1958. Price 10s. As with the seven 
existing British Standards for cranes and excavators, 
the purpose of this revised publication is to indicate 
minimum constructional requirements and to ensure 
reliability and safety in use. It places no restrictions 
on the general design of cranes or on the methods 
eS ae ee: The standard deals 
with travelling jib cranes of the following S : 

—— age g A —s. free on rail ; 
portable ; any ne eee cranes using 
outriggers and those with slewing. 

Tie casted af culetudlng tones te canal sadeibers 
in the crane structure now refers to the recommenda- 
tions contained in B.S. 2573 “ Report on permissible 
stresses in crane structure,” and the principle of 
using a factor of safety has been discharged. The 
ori method was based on the ultimate tensile 
strength of the material, but now the elastic limit is 


Detailed requirements are specified for the design 
of the crane structure and hoisting equipment, and 
for brakes, electric motors, controllers and protective 
gear. The clause on stability has been modified and 
there is now only one set of coefficients. Test 
requirements are tabulated for easy reference. 


GLOSSARY OF TERMS USED IN HIGH 
VACUUM TECHNOLOGY 


industry where high vacuum technology has become 
important. 

The glossary differs in detail from the comple- 
mentary American standard, but every endeavour has 
been made to ensure that as far as possible the same 
term is used with the same meaning in the two 
countries. Where a number of terms with approxi- 
mately the same meaning have come into use, those 
preferred have been selected for definition. Certain 
terms which are redundant or deprecated have been 
listed ly in an appendix, along with the 


is in sections, dealing 

with general terms, vacuum systems, pumps 

and pump components, 10mm leak 
detectors, and vacuum ; the last-named 


‘length between 


July 18, 1958 


processes, including electrical and valve manufacture. 
Comprehensive notes on pressure units, critical back- 
ing pressure and sensitivity definitions in leak detec- 
tion are given in an appendix. 

The publication also contains a list of the symbols 
and abbreviations used, and ends with a detailed 
index to the terms defined or discussed. 


Launches and Trial Trips . 


CHAUMONT, oil tanker; built by the Ateliers et 
Chantiers de France for the Société Maritime des 
Petroles B.P. ; length between perpendiculars 
630ft 9in, breadth moulded 86ft, depth 46ft 8in, 
draught loaded 35ft lin, deadweight 32,650 tons, 
displacement loaded 42,440 tons ; thirty cargo tanks, 
three 1300 tons per hour cargo pumps ; two 600kW 
turbine-driven generators ; one set of double reduc- 
tion geared C.E.M.-Parsons turbines ; 15,200 
maximum horsepower at 108 propeller revolutions 
per minute, 14,000 service horsepower for service 
speed of 16-4 knots, two Penhoét P.41 water-tube 
boilers supply steam at 600 Ib per square inch and 
850 deg. Fah. Trial, May 1. 

FRANCOYSE DE Grace, pilot boat ; built by the 
Chantiers et Ateliers Augustin Normand for the 
Société “ Les Pilotes du Havre” ; length between 
perpendiculars 38-50m, breadth 7-40m ; depth to 
upper deck 6-15m, load draught 3-285m, speed 13 
knots, radius of action 1750 miles, diesel-electric 
machinery of 1200 h.p. Launch, May 20. 

IRON AGE, ore carrier ; built at Govan by Harland 
and Wolff, Ltd. for the Vallum Shipping Company, 
Ltd. ; length between perpendiculars 485ft, breadth 
moulded 68ft 9in, depth moulded 36ft 3in, deadweight 
15,800 tons ; two large holds, six hatches one small 
hold forward; three 220kW diesel-driven gener- 
ators ; Harland and Wolff two-stroke, single-acting, 
opposed piston diesel engine, four cylinder 620mm 
diameter by 1870mm combined stroke, 118 r.p.m. 
Trial, May 22. 

VioLeTTA, oil tanker ; built by the Furness Ship- 
building Company, Ltd., for Santiago Sociedad 
Armadova S.A., Panama ; length between perpen- 
diculars 525ft, breadth moulded 71ft, depth moulded 
39ft 3in, summer draught 30ft 6in, deadweight 
18,050 tons; twenty-seven oil cargo tanks, one 
cargo pump room, three 700 tons per hour turbine- 
driven centrifugal cargo pumps, three 150 tons per 
hour vertical duplex stripping pumps ; 13in diameter 
cargo mains, 12in diameter discharge and filling 
lines ; two 325kW turbo-generators, one 100kW 
diesel-driven generator; one set of Richardsons, 
Westgarth double reduction turbines, 7300 s.h.p. at 
100 propeller r.p.m., steam supplied at 450 1b per 
square inch and 750 deg. Fah. by two Foster-Wheeler 
““D” watertube boilers. Trial, May 22. 

MONTMARTRE, Oil tanker ; built by the Chantiers 
Navals de la Ciotat for the Compagnie Nationale de 
Navigation ; length between perpendiculars 607ft, 
breadth moulded 83ft 8in, depth 43ft 8in, draught 
loaded 33ft, displacement 38,440 tons, deadweight 
30,230 tons ; two 1000 tons per hour cargo pumps, 
one 200kW turbine-driven generator, one 200kW 
diesel-driven generator; Burmeister and Wain mark 
VTBF 160 diesel engine. Trial, May. 

VESTLAND, bulk carrier; built by the Chantiers 
Reunis Loire-Normandie for Amlie ; length between 
perpendiculars 458ft 6in, breadth at main deck 64ft, 
depth to main deck 39ft 4in, draught 27ft 9in, dead- 
weight 13,000 tons, three 200kW _ diesel-driven 
generators ; one Sulzer mark 8SD72 diesel engine, 
5600 h.p. at 125 r.p.m., speed 14-5 knots. Trial, May. 

YANG Tse, cargo liner; built by the Chantiers 
Navals de la Ciotat, for the Messageries Maritimes ; 
ndiculars 467ft 8in, breadth 
moulded 61ft 8in, h to shelter deck 38ft 1lin, 
draught loaded 25ft 7in, deadweight 8300 tons, 
et i . it 14,079 tons ; speed 16 a. 
radius miles ; six passengers ; three complete 
decks, seven watertight bulkheads ; five holds, one 
60-ton, one 30-ton, four 10-ton, ten 5-ton derricks, 
electric winches ; three 250kW diesel-driven genera- 
tors ; ider-Burmeister and Wain single-acting, 
two stroke di engine, 8400 h.p. at 115 r.p.m. 
Trial, May. 
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EVERY PICTURE TELLS A NICKEL STORY 








Hygienically gleaming, long-life stainless steels for pots and pans 
and kitchen sinks make a happy domestic chapter in the nickel story. 
Yet such easy-to-clean corrosion-resistant nickel alloys are of 

even greater importance in industry. Aided by Mond experience, 
there are almost certainly problems that nickel could solve for you. 
Mond have the resources for research and development 

and supply technical publications for guidance in the 

choice and use of modern materials. 


Enough Nickel for all needs— 


Plan ahead with IME Cow ICH ES Ku 





> ux MOND NICKEL COMPANY LIMITED, THAMES HOUSE, MILLBANK, LONDON, 5S.W.1 


TGA GwI3 
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Special Purpose Presses 


eet Sn oo ee re See ee ae 


The satisfying of each customer’s 
needs has always been our motive 
in supplying hydraulic presses 

by JOHN SHAW. 


oo RRR yD 


We build hydraulic presses of many 
types to the highest standards of 
precision and we incorporate all 

the details needed to satisfy your 
individual production requirements. 


JOHN © 
SHAW 


1000 ton Self Contained Press for dishing, 
bending and straightening on heavy plate 
with hydraulic draw table and special 
control features. 


JOHN SHAW & SONS (SALFORD) LTD., SALFORD, LANCASHIRE 


5S3 























The pump you can operate 
wherever your tractor will go... 
—to provide up to 16,500 g.p.h., and use for 
transfer of liquids, pressure washing, dewatering 

excavations and sumps, filling mobile and static water 
tanks, fire-fighting and very many more duties, yet 
costs only £68°0-0 mounted in strong frame for 
attaching to Ferguson or Fordson ‘* Dextra ”’ 
y Tractors. It is driven by the p.t.o. and is simple to 
attach, touse, to handle. May we send you more 
details? Please ask for list PG.385. 









Revolutions per minute or revolutions per 
annum? There you have the vital difference 
between ordinary electric motors and 
t those,made by EPE. Thousands of EPE 
electric motors are running at the rate of 
over 1000,000,000 revs. a year—unfailingly 
—year in, year out! Unusual? Not a bit. 
EPE electric motor users take this sort of : 
service for granted. Next time you’re 
buying electric motors remember it pays 2 eee 
to specify EPE—to be sure: 
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James Beresford & Son, Limited. 
Kiets Green, Birmingham 33 Te : STEchford 3081 n 
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GERHARDY BROS. LIMITED 





GREAT MISSENDEN, BUCKS 
Telephone: Great Missenden 2267 (3 lines) 


Rotofinishing 


All finishes in ge — ue 
stove enamel le 











Fit a ‘CROSS’ Wire Thread insert !—New threads for 
old... in damaged components. Hard tough threads 
in soft materials. Used and approved by the Aircraft 
industry. Designed for use in soft metal components, 
wood or plastics. Simple to use-remains perma- 
nently in place. Full range of standard sizes in 
B.S.W., B.S.F., B.S.P., B.A., U.N.F., U.N.C. and 
Metric thread forms, 











tee CFOSS 2 ae. 














CROSS MANUFACTURING CO, Specials In the manuacrae 
(1938) LTD. - BATH + SOMERSET ed LET EGON LABYRONTTE, 
Tel.: Combe Down 2355/8. Grams: Circle, Bath. etc. 





FORGED STEEL PIPE FITTINGS 


Screwed A.P.i., 8.S.T.P.T. or 
socket weld. Materials: Carbon 
steel, chrome molybdenum or 
stainless steel. 









C.W.P, non-shock 
2000 Ibs series 
3000 ibs series 
6000 Ibs series 


FORGED STEEL UNIONS 


integral seats or inserted 
stainless steel, chrome 
molybdenum or bronze. 


WALTER SLINGSBY 





& C0. 
RAILWAY WORKS, KEIGHLEY 


‘Phona: 3749 ‘Grams: “Malleable Keighley.” 




















cate: | 


RIicHARD 


HORBURY 


High in the hills above Wensleydale, 1000 
feet above sea level, lies the South Durham 
Steel and Iron Company's Wensley Quarry. 
Output of limestone from this quarry, for the 
Company's blast furnaces at Middlesbrough 
and West Hartlepool, must be kept going 
winter and summer alike to keep the furnaces 


in full production. 


The reliability of all the plant and equipment 
on this exposed and isolated site must be of 
the highest degree. A vital link in the 
transport system at the quarry is the 30 ins. 
wide, 770 yards long, Sutcliffe belt conveyor 


illustrated here: 


LIMITED 


ENGLAND 


fae CLIFFS 


WAKEFIELD 
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Double-helical epicyclic speed-reduction Sconitto re. 
/1,500 r.p.m. 


for 1,000-kW turbo-alternator. Speeds: 9, 








ALLEN-sToeEcKICHT 


Reverse/reduction epicyclic gear unit for 
Patented D O UB LE-H E LI] CAL diesel engine main propulsion (550 h.p.). 
Speeds: Ahead—1,000/625 r.p.m. 





Astern—1 ,000/500 r.p.m. 
Allen-Stoeckicht patented double-helical epicyclic gearing offers .§. 


a compact speed-reduction or speed-increasing unit for the trans- 
mission of a wide range of powers at varying speed ratios. 


The weight and space requirements of an epicyclic gear are cone 
siderably reduced when compared with those of conventional gears 
for the same design life and factors of safety. Also, the absence of 
transverse forces on either the input or output shaft eliminates 
the need for high-speed pinion bearings, the pinion or sun wheel 


PEE SS te ST 








being supported by the planet wheels and connected to the high- 4 

speed shaft by means of a double gear-tooth-type coupling. This f 

and other important advantages are provided by the Allen-Stoeckicht a 

patented design of double-helical gearing. is 

© 

Further details of this type of gearing for any individual application 4 

will be supplied on request. An experienced technical staff is e 4 

available at Atlas Works, Pershore, Worcestershire, and throughout 2 

the United Kingdom, to advise on the use of epicyclic gearing for : 

any industrial or marine application. Gear units are built for 4 

powers up to 20,000 h.p. with ratios of 12:1 in a single train, 2 

and 144:1 in a double train unit. : 

. All enquiries to : 

° Double-reduction, double-helical epicyclic gear (with gear-case cover Atlas Works, Pershore, Worcs. ‘ PY 

a removed) for steam turbo-generator. Gear-box power: 650 h.p. 

v Speeds: 16,500/600 r.p.m. aS 

: : 
. 
ay 

& % 
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Our wide experience in the field of precision 
rubber engineering qualifies us to advise on the 
rubber compounds and design of components 
to meet the more exacting applications. 

Our plant is fully equipped to deal with bulk production, as well 
as small quantity requirements for prototype and development work. 
Designers and Engineers will be interested in our new publication, 
‘Synthetic and Natural Rubbers and their Uses’-copy sent upon request. 
High Grade Rubber Mouldings and Extrusions . ‘O" Rings 
Seols + Bushes « Grommets + Diaphragms + Bonded Parts 
and Components in Natural, Synthetic and Silicone Rubbers 
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OUTSTANDING NEW DEVELOPMENTS 





e%e%e PRESCOLASTIK — 













































































































































































~g%,%,9, * 
soges: ese, * Silicone Rubbers in general purpose, low 
oveve temperature and low compression set grades, 
e available in a range of hardnesses. New fuel 
were” oeceses resistant grade also available. 
x PRESCOLLAN — 
°, The new polyurethane rubber with remark- 
oges: * able tear and abrasion resisting p 
on x easily machinable. Ideally suited to heavy 
e 'e duty engineering applications. 
9 
osenee Please write or technical leaflets 
eee 
) 
#062 ’ 
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APPROVED A.!.D. AND A.R.8. 
PRECISION RUBBERS LIMITED - BAGWORTH 
Phone: BAGWORTH 241/2/3 


Producers of Rubbe” Mouldings to fine dimensional tolerances and officially approved specifications 














The Ideal Rotary Packing for all speeds, pressures and vacuum 
Seals against liquids and gases, and is made throughout of non- 
corrosive metals, Runs cool at all speeds and pressures and can 


be supplied in halves or as a solid packing. 


Write for details to: 


UNITED STATES METALLIC PACKING 


COMPANY LIMITED 
SOHO WORKS * BRADFORD 8 - YORKSHIRE - 
Tel : 41284/5 


Branch Offices: LONDON, Liverpool, Glasgow, Manchester, 
Newcastle, Cardiff, Southampton, Hull, Swansea and Bristol 



























Type DS 
smaller 
lighter 
cheaper 


3, 4, ,and 4 H.P. Final speeds 
from 26 r.p.m. to 475 r.p.m. 
‘onall A.C. and D.C. voltages. 
Ball bearing spur gearbox ; 
motor and final shafts coaxial, 
with the same dimensions 
for all speeds and voltages. 


geared NECO GEARED MOTORS LTD 
204 QUEENSTOWN ROAD - LONDON « S.W8 


rm oto rs Telephone: MACauilay 3211-4 


Subsidiary of Normand Electrical Company Limited 




















‘ Bicable Ropeway carrying 250 tons per hour 

at the Westport-Stockton Coal Mines, 
New Zealand. Is a Bicable Ropeway the answer 
to your transportation problem ? 









BRITISH ROPEWAY ENGINEERING CO. LTD.. 


PLANTATION HOUSE, 
MINCING LANE, LONDON, E.C.3, 


Tel: MINcing Lane 7901 
"Grams; Boxhauling, Fen, London. 
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STURTEVANT Air Conditioning 


provides 
Filtered Air | 


Constant Humidity 


and Temperature 


Draughtless Air Distribution 


Ultra clean conditioned air is essential in meeting the advancing 





The Sturtevant installation shown above is serving a ; ey ‘ 
PRECIPITRON® Ei Rnaord peodaction shop. The standards of quality and quantity in many manufacturing processes. 
RECI rostatic Air Filter embodied in ; j i j 
this plant removes all atmospheric impurities down to All types of air filters are employed in Sturtevant systems, including 
less than 0-01 micron in size from the air supply, and Electrostatic, Paper and Viscous Filters. The application of each type 
dust particles. es een oe depends upon the degree of air cleanliness required. 


* Regd. Trade Mark 


For further particulars write for descriptive 
literature to our reference AC/\01/E. 





AUSTRALIA 
STURTEVANT ENGINEERING CO. (AUSTRALASIA) LTD 400, SUSSEX STREET, 


SYDNEY. N.S.W. 










W® There are also Bronx Plate Bendin 

Rolls, Guillotine Shears, Sheet 
Piate Leveliing Machines, etc. 
Write for Catalogues. 


PRESS BRAKE | 
& Press Brake Tools 








@ For making sharp bends in dead straight 
lengths — and for forming section in all metals, 
in all thicknesses up to 20ft. wide—Bronx 
Press Brakes are faster and more versatile 


than folding machines and can be tooled for a 
punching, shearing and notching. Range of q 
sizes from 20 to 1,000 tons pressure. Our r 
Press Brake Specialist Engineers are available E 
to discuss your production requirements. q 


Do not hesitate to contact us, no matter how 
small or large your problem. No matter 
what make of Press Brake you use, our FREE 
TOOL SERVICE is at your disposal. Please 
send for our explanatory leaflet. Large stocks 
of Tools are held for immediate despatch. 





/ 
BRONX ENGINEERING CO. LTD., LYE, WORCS. ENGLAND Telephone 1 


London & S. of England Agents for Press Brakes: W.£E. Norton (Machine Tools) Ltd., Grosvenor Gdns. House, Grosvenor Gdns., S.W.1. TAT 0633/4 and 2308 
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Recently we announced that we had received orders 
for the entire boiler feeding installation in two of 
the four Nuclear Power Stations under construction. 


We have now received the order for a similar 
installation at Hinkley Point, 


SO 








of the four 


new Nuclear Power Stations 
will be completely equipped with 


| weir ELECTROFEEDERS 





This is only a part of the major feed pump work in hand for 
the electricity supply industry in this country and overseas, 
for nuclear and conventional fuel stations. 


HINKLEY POINT 


Ten Weir Electrofeeders are being supplied to 
the order of The English Electric Co. Ltd. The 
eight main feed pumps will each discharge 
1,150,000 Ib./hr. at 882 Ib./sq. in. and two 
emergency feed pumps will each have a capacity 
of 120,000 Ib./hr. at 882 Ib./sq. in. 


HUNTERSTON 


Twenty Weir Electrofeeders will be supplied to 
the order of Simon-Carves, Ltd. for the high- 
and low- p he ure circuits in the steam raising 
units at Hunterston. The main high pressure 
units will discharge 447,600 Ib./hr. at 800 Ib./sq. 
in. and the a high-pressure units 
57,250 Ib./hr. at 772 Ib./sq. in. The main low- 
pressure pumps will discharge 658,300 Ib./hr. at 
323 Ib./sq. in. and the auxiliary low-pressure 
pumps 85,000 Ib./hr. at 264 Ib./sq. in. 


G. & J. WEIR LTD., 


BERKELEY 


Six Weir Electrofeeders, each with an output of 
1,000,000 Ib./hr. at 500 Ib./sq. in., and two Weir 
Electrofeeders, each having an output of 
66,000 Ib./hr. at 410 Ib./sq. in., have been 
ordered by John Thompson (Water Tube 
Boilers) Ltd., for the Berkeley nuclear power 
station. 


CATHCART, GLASGOW, S.4 
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SAFE 








DEPENDABLE 


CONTROL 


FOR GROUPED MOTOR CONTROL 
the safe, dependable choice is a CHESTER 
MAJOR switchboard. 

Consider these features—short circuit pro- 
tection up to 35 MVA; all isolating 
swing-out or draw-out starting panels; 
every component tested in excess of BS 
specifications. Then add—backed by 60 
years’ experience; fully tooled; short 
delivery. 

In every respect it will pay you to switch 


to the CHESTER MAJOR. 


Illustrated is a CHESTER MAJOR switchboard supplied 
for controlling the materials handling system in a tin 
mine in Tanganyika. Extreme accessibility with complete 
isolation permits safe, simple maintenance by unskilled 





native labour. 


BROOKHIRST 





CHESTER MAJOR SWITCHBOARD 


BROOKHIRST SWITCHGEAR LIMITED NORTHGATE WORKS CHESTER 


A METAL INDUSTRIES GROUP COMPANY 
CVS 6! 











July 18, 1958 THE ENGINEER 


BUILD YOUR 
EFFICIENCY WITH 


(QIN PRoducts 


Integrated experience from over a century 
of craftsmanship has made the name of 
Osborn world famous as a hallmark of 
quality in the manufacture of fine steels 


and steel products. 


Products in alloy, stainless and tool steels 
are manufactured throughout within the 
same organisation, and include castings 
by general foundry and precision metho‘s, 


forgings and engineers’ cutting too’: etc. 


STEELMAKERS - STEELFOUNDERS * ENGINEERS’ TOOLMAKERS 


* SAMUEL OSBORN & GO., LIMITED 
CLYDE STEEL WORKS, SHEFFIELD 
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Make in the most comprehensive plant of any steel 
foundry in the British Commonwealth 





Cast steel corrugated Slag Pot, 
weight approximately 10 tons. 


onesie abe S TEEX:L CAS TINGS 

en agg yg wp fo 1853 Eoms and covering the require- 

ons guar fet ments of all branches of industry. Repetition work includes 

Wort, Shatield. numerous types of castings for railway rolling stock, for the electrical 
industry and general engineering. Mass produced castings are 
supplied in all weights up to 5 tons. 

















MASS PRODUCTION 


ENGLISH STEEL CASTINGS CORPORATION 


River Don Works, Sheffield 
A wholly owned subsidiary of English Steel Corporation Ltd 
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for Quasi-Arc! 








New tyne semi-automatic 


unit for inert gas shielded 


metal arc welding 


% Easily portable (weighs only 40 lb.) | Separate control of welding current 
adjustable at point of welding 
—this control panel is buiit 
into the rectifier as a separate 
* Wire feed rate adjustable at unit 

point of welding 


%* Two components : wire feed and 
wire reel assembly 


* Cylinder mounted on 


%* Range of wires for welding secuilier enale 
aluminium, alloy steels, *~ 
mild steel and copper alloys %* Non-electronic— 
all control relays housed / 
* Interchangeable water or oi lal ales / 


air-cooled guns 


75 


Another welding triumph 






















Available direct from 
Quasi-Arc Limited and also for 
argon shielded welding in 

the U.K. from their associates 
British Oxygen Gases Ltd. 


QUASI-ARC LIMITED - BILSTON - STAFFORDSHIRE 


QUASI-ARC + 
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CRANES 
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THE BUTTERLEY COMPANY LIMITED - RIPLEY - DERBY - ENGLAND - Tel. RIPLEY 411 (9 lines) 
London Office: 9 UPPER BELGRAVE STREET, S.W./. Tel: SLOANE 8172/3 


EC 32 
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POLYBLOC 


TRADE MARK 


GRAPHITE HEAT EXCHANGERS § 


PATENT NOS. 736,305 : 739,906 


for maximum heat transfer of corrosive fluids 


@ Made from pressed and machined Monolithic ® Compact design in standard and interchangeable 
Graphite Blocks. units, 
@ The Graphite Blocks are provided with two groups 4 
® Extremely short fluid passages create high turbulence of flow passages for two different heat exchange 
for maximum heat transfer. fluids. Graphite has a high heat conductivity, 


ensuring rapid heat transfer. 


@ Turbulent flow retards formation of film and scale. 
® The absence of cemented joints climinates heat 


® Corrosive fluids in contact only with impervious transfer, barriers. 
graphite blocks which have excellent resistance to ®@ Standard and small model blocks are available as 
acids, alkalis, solvents and other corrosive fluids. required, permitting a wide range of heating surfaces. 


Leaflet No. 11 gives full details. ert Jenk Ins £ Ci Oo Ltd fe 
Send for your copy NOW! R O THERHAM 
Telephone : 4201-6 (6 lines) 





THE SIGN OF 
GOOD WELDING 
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Serve the Islands 
round the coast 
of Britain q 


NORTH OF SCOTLAND HYDRO 

ELECTRICITY BOARD, 

LERWICK... .. .. .. .. «.2 MIRRLEES KVSSI2 ENGINES 
| MIRRLEES HF8 ENGINE 





NORTH OF SCOTLAND HYDRO 
ELECTRICITY BOARD, 
KIRKWALL .. .. .. «. --2 MIRRLEES KVSSI2 ENGINES 


NORTH OF SCOTLAND HYDRO 
ELECTRICITY BOARD, 
STORNOWAY -. ss es «3 MIRRLEES KVSSI2 ENGINES 





NORTH OF SCOTLAND HYDRO 

ELECTRICITY BOARD, | MIRRLEES K7 ENGINE 

BRODICK.. .. .. .. .. ..f MIRRLEES HF8 ENGINE 
| MIRRLEES HF6 ENGINE 


PEEL POWER STATION, 2 MIRRLEES KVSSI2 ENGINES 
ISLE OF MAN.. .. .. .. ..7 MIRRLEES HFS8 ENGINES 





GUERNSEY STATE ELECTRICITY CO. 
GUERNSEY .. .. .. .. «.2 MIRRLEES KVSSI2 ENGINES 
2 MIRRLEES HFS8 ENGINES 


THE JERSEY ELECTRICITY CO. 
ST. HELIER, JERSEY .. .. ..7 MIRRLEES KVSSI2 ENGINES 











A Mirrlees KVSS12 Diesel Engine, 
coupled to a Brush Alternator, typical 
of the of engine installed for the 
various Electricity Boards throughout 
Britain. This set produces 3,096 b.h.p. 
2,150 kW at 428 r.p.m. 








MIRRLEES, BICKERTON & DAY LTD., HAZEL GROVE, STOCKPORT, CHESHIRE ‘ 


: ‘ : A member of the Hawker Siddeley Group 
Telephone: Stepping Hill 3841 (14 lines) Telegrams: ‘Mirrlees Telex, Manchester’ 


IE22 
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F.S. RATCLIFFE (ROCHDALE) LIMITED, 


CRAWFORD SPRING WORKS, NORMAN ROAD, ROCHDALE 
"Phone: Rochdale 4692/3. ’Grams: Recoil, Rochdale. cwsise 





Hot Brass Pressings 


Light Metal Pressings 
_ and Machined Brasswork 


and Stampings 


RESOM ZIT) 


for the LP-Gas Industry 


Ingots in Brass, Gunmetal 
and Phosphor Bronze 


For over fifty years we have been helping manu- 
facturers with their problems. Can we help you 
with YOURS? Right quality, right price, prompt 
deliveries. 


WRIGHT, BINDLEY & GELL LTD. 


iy" “ke b> iy (Birminghem) Led., LP-Gos Equipment Ltd., Percy Road, 
ind Heneoge Metals Lid., Heneage Street, Birmingeem, 7 


PERCY ROAD + GREET + BIRMINGHAM II 
Telephone: SPRingfield 4491 Telegrams: “Bindley"’ Birmingham. 


Incorporating Mes: 
Greet, Birmingham, 
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Litt that load off 
your ntnd with a... 


TAYLOR 
JUMBO 


3 ton 
slewing 
crane 








4 
aa \\ \ 
: \ ~ iY 


/ 








Send for 
Folder TE 
TODAY 





The two ton hook has ¢ ft. of travel along the jib to enable accurate position- 
ing of loads 


* Slews through 220° * Hydraulic control 
* Lifts up to 3 tons * Telescopic hook 
* No outriggers * Power assisted front wheel steering 


* Servo hydraulic brakes 
* Fully sprung chassis 
* Highly mobile 


* Maximum lift 19’ 0” 
* Minimum headroom 9’ 0” 
* Turning circle 35’ 0” 


TAYLORS OF SALFORD 


mobile cranes to you!... 





DESIGNERS AND MANUFACTURERS 
F. TAYLOR & SONS (MANCHESTER) LTD., 


142 BOLTON ROAD, SALFORD 6, LANCS. 
Telephone ; Pendleton 1341/2/3. Telegrams; “‘ Components” Manchester 
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ELEVATING & CONVEYING MACHINERY 





FULLER DETAILS 
OF IMPACT IDLERS 
AND OTHER TYPES 
OF IDLERS AVAIL- 
ABLE ON REQUEST 





Cut replacement costs 











Conveyor belts are expen- 
sive items. It has been 


Denes Rutter Dac ome ALY AS. N bf | DLERS PROTECT YOUR CONVEYOR BELTING! 


Impact Resisting Trough- 
ing Idlers reduce wear 
caused by the impact of 
heavy or abrasive material. 





















It will pay you to fit these \\ an 

resilient idlers at all points Ay ul j I Ve A’ \\ 

of strain and at all loading SIU il IK I il all ae 

and transfer points where ik UU t (\ Oh ofa” * won 

wear is constant and the x if 
2a = 








going tough. 











We also manufacture :— 
2,3 and 5 Roll Standard Troughing Idlers. Flat and Return Belt Idlers. Rubber Disc type Return Idlers. Adjustable Take-Up 
Units for all duties. Mild Steel fabricated Conveyor Drums of any size AND COMPLETE CONVEYOR INSTALLATIONS. 


WESTWOOD DAWES & CO. LTD., Bowling Green Road, Stourbridge, Worcs. Tel: 4741 (4 lines) 


ELECTRIC R.P.M. INDICATORS 











STEAM TRAPS 


GUARANTEED FOR 2 YEARS 
DIAMETER 


ALSO REDUCING VALVES, WATER HEATER CONTROLS, 18 aie 8° Be tes 


eo! Vee WYNSTRUMENTS LTD 


MIDLAND INDUSTRIES LIMITED 
HEATH TOWN WORKS WOLVERHAMPTON. Phone : 23901 STAVERTON AERODROME - GLOUCESTER 


Phone: CHURCHDOWN 3264 
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NEW 


balanced 
Mobil DTE Oils 
for protection 
and performance 
no other oil 
can equal 











This... J ...is a line we’re not shooting! 


New, dramatically improved Mobil DTE Oils give a balanced protection 
and service performance that no other oil on the market today can equal. 


New Mobil DTE Oils for hydraulic and circulating systems have | 
many specific advantages which, taken together, make a convincing reason for 
preferring them to any other oils of their kind. Here are some of the 
advantages you will get if you use new Mobil DTE Oils: 


LONGER OIL LIFE uw 


STABILITY AT ALL TEMPERATURES WO 
FREEDOM FROM DEPOSITS — 
PROTECTION AGAINST RUST AND CORROSION — 


QUICK SEPARATION FROM WATER yi 


LESS WEAR a 


ASK THE MAN FROM MOBIL 
This line is no exaggeration. It is the plain truth, 
proved in careful tests against other well known hydraulic and circulating 


oils. The line down our left-hand margin is taken from a chart of these 
tests. Ask your Mobil representative to show you the chart. He will 


explain how, on balance — on the results of all the tests — 
new Mobil DTE Oils show a clear advantage that can mean lower 
costs and improved production in your business. 


MOBIL OIL COMPANY LIMITED, LONDON 58.W.1 
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LEXFLYTE 


LIGHTWEIGHT DUGTING 


for extremes of PRESSURE & 
TEMPERATURE 














Where 2 sinuously fiexible ducting, light in weight 
and of great tensile strength is an operating necessity 
++. specify Flexflyte. it has been time-tested under 
the most exocting conditions. Combined with a high 
resistance to abrasion. Fiexflyte can handle a widc 
range of 


PRESSURES Internal — up to 70 psig 
~ External — up to 15 psig 


TEMPERATURES From minus 120 Fahrenheit 
To plus 650 Fahrenheit 


Toughly built with a spring steel wire helix, Flexflyte 
is available in a variety of standard diameters, cover- 
ings and linings. It can also be “tailored” to specific 
requirements. An illustrated technical brochure gives 
you all the details. Send for your copy today. 


LIGHT ANOTHER PRODUCT BY THE MANUFACTURERS OF SPIRATUBE 


touch @ FLEXIBLE DUCTING LIMITED 


103, SHUNA STREET, MARYHILL, GLASGOW, N.W. 
HEAT RESISTANT Telephone: MARyhill 3729 Telegrams: FLEXIDUCT, GLASGOW, N.W. 
An esseciete company ef George Maclelian & Co., Ltd., Established 1870. 

FLEXIBLE 











The quickest- \ 
cheapest bulk handling method ) 


5 : et 
Quickest—because the Parker Portable Belt Loader saves “ has i. 
75° of the time taken to load a 5-ton truck. Cheapest— A 
because with the Power-scoop ONE MAN can feed the aN 
loader to capacity. This cost-cutting combination will save 
you four men in five on unskilled bulk handling and do the 
job more efficiently, too. The Parker Power-scoop will shift 
up to 300 Ibs. at a time, is simply controlled by push button 
on the scoop handle. 
Investigate the possibilities of this latest Parker aid to 
speedier, cheaper bulk handling NOW. The Power-scoop is 
available as an optional extra to our Portable Belt Loader. 
An independent Power-scoop can be supplied to feed your 
existing loader. 





The Parker Portable Belt 
Loader is available with boom 
lengths of 20ft. and 30ft. 
Discharge heights adjustable to 
8ft. 3ins. or 12ft. 3ins. Belt 
widths \6in. or 29in. Extras 
include barge boards, cleated 
belt, swivelling wheels and feed 
hopper. Write for full details. 


fitted with Power-scoop | 


The Parker Service Depots look after users’ interests over the Country. 


FREDERICK viabucT works LEICESTER 


PARNER no as 


LIMITED Depot: a 
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Refractory service conditions are generally 
most severe in the “clinkering zone”, 
where the final clinkering or incipient 
fusion of the charge takes place, it is in 
this zone that refractory replacements are 
most extensive. Generally, the satisfactory 
performance of any refractory used in this 
zone is dependent upon the formation and 
retention of a clinker coating, which mini- 
mises chemical attack and thermal shock. 
When conditions of chemical corrosion are 
particularly severe, Spinella “A/C”, a basic 
brick, is necessary. 





Send for Technical Brochure 
“GR REFRACTORIES 
for Portland Cement Rotary Kilns’ 


EFRACTORIES LTD 


GENEFAX HOUSE - SHEFFIELD 10 - SHEFFIELD 31113 


375 


83 











‘ok Gel. tek @ a's 3. 


Designers and Builders of 
Steam, Diesel, Diesel-electric 
Locomotives for ali purposes. 
Flame Proof Diesel and Battery 
Locomotives for underground 
working. Also the Enterprise 
Series of Constant Horse Power 
Dual Fluidrive Locomotives 

for ALL DUTIES. 


HUDSWELL, CLARKE 


& COMPANY LIMITED 
Railway Foundry, Leeds 
—— 
. aici: 








PERFORATED METALS FQ» 


SS 


HAYLE, 


EST 1848: 


CORNWALL 





E 
ba] 
: 
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oe 


HIGH 
PRESSURE 


HYDRAULIC 


STEEL 
COUPLINGS 


FOR 

STEEL TUBES 

}" OUTSIDE DIAMETER 
TO 1}” NOMINAL BORE. 


New Brownall Sealing Ring 
Perfect pressure 

and mechanical seal 

Fully resistant to vibration 
stresses up to very high 
pressures 











DONALD BROWN (Brownai), LTD. 
ENGINEERS 
ELLESMERE ST., OLOHAM RD. 
FAILSWORTH, MANCHESTER. 
eumetinsienniiiiaiacael 
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TUBE 
EXPANDERS 


FOR ALL PURPOSES. 
As supplied to the 


PANO Sh natin le 





Admiralty, British Electrical 
Authority, 





Railways, Oil Refineries, 
leading Boiler Makers 


and industrial users. 


LEADING TUBE EXPANDER 
MANUFACTURERS FOR OVER 70 YEARS 


















REGD. TRADE MARK 





es ran a 
FOR ALL INDUSTRIES, ALL COUNTRIES. 





HYDRAULIC 
CONTROL 


SAWING 
MACHINES 


Unique in design. Proved 

in practice. One simple setting 
and it’s capable of dealing with any 
section within its range 





. with blades of one pitch of 








YOU INCREASE & tooth. The blade commences and : 
THE PRESSURE ee finishes each cutting stroke -— 
TO SUIT ° with no pressure whatsoever. 
THE SECTION What a saving in blades! , 
FAMOUS FOR SPEED 
“: ACCURACY AND RELIABILITY 
CHARLES WICKSTEED & CO (1920) LTD. 9 22223255000 KETTERING. Tel: Kettering 3113 











5 
TR 


ATLAS RUSKILLA 


(REGISTERED TRADE MARK) 


CALCIUM 
PLUMBATE 


UNDERCOATS 


ARE 


RUST- 
INHIBITING! 












ATLAS RUSKILLA UNDERCOATS . 
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FROM BRITISH OxVYEEN—-FOR BRITI GH INDUSTRY 





ET Mee re 


Sensational Saffire 


THE NOZZLE MIXING CUTTER! 


The Saffire nozzle mixing cutter is comparatively 
new on the market. Already it is an outstanding 
success: thousands of industrial concerns now 





have the Saffire in operation. The Saffire nozzle 


a eens ae A 


mixing cutter is the most advanced of its kind in 
use today. Here are the advantages: greater 


cutting speed—greater economy—greater safety, : 
through greater cutting control. Consider how 
the Saffire can increase your own production 
4 efficiency! 
Write for fully illustrated literature. > 1 
: 
4 . ‘ 


(@) BRITISH OxtYVYGEN 


British Oxygen Gases Litd., industrial Division, Spencer House, 27 St. James’s Place, London, $.W.1. 
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SAVES 2 Transport and double handling 


SAVES : Space in your Stores 


SAVES » Time and money 





and 
machined 


under 





roof Kent Alloys Ltd. are equipped to machine most types of castings in 


' Aluminium Alloys 
Magnesium Alloys 
Copper-based Alloys 
Steel Alloys 
Cast Iron 


Constant liaison between our Foundries and Machine Shops ensures 
metallurgical and dimensional accuracy. 


Kent Alloys Ltd 


ROCHESTER, KENT - Telephone: Strood 7674 


Member of the ad Birtield Group 
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CALL IN DICK’S 


for a complete 
power transmission service 


For products whose durability is just that little bit better call in Dick’s 































every time. Each Dick Branch carries comprehensive stocks and is 


SR oe 


represented by technicians and experienced fitters, providing a complete 
immediate power transmission service embracing advice, drive design, 
installations, conversions and maintenance. Consultations entail no ’ 4 
obligation. Suggestions advanced by our representatives originate from a 
desire to provide you with the finest transmission equipment at a cost that 


reduces maintenance and eliminates “‘ break downs’’. ; . 


pormesns esi 


GLASGOW Greenhead Works, Glasgow, S.E. Tel: BRIdgeton 2344 
'ONDON 132 Old Street, E.C.1 Tel: CLErkenwell 2820 i 
BIRMINGHAM 200 Corporation Street, Birmingham 4 Tel: CENtral 4460 

BRISTOL Dixel House, Unity Street, Bristol 2 Tel: 22950 and 22956 

MANCHESTER 77 Bridge St., Deansgate, Manchester3 Tel: BLAckfriars 6861 

LEEDS 4 Eastgate, Leeds 2 Tel: 30278 

NEWCASTLE-ON-TYNE 30 Dean Street, Newcastle-on-Tyne 1 Tel: 23767 

DUNDEE 11 East Dock Street, Dundee Tel: 2547 

BELFAST 1 Alfred Street, Belfast Tel: 26535 

DUBLIN 24 Market Arcade, Drury Street, Dublin Tel: 72385 

Branches in Amsterdam and Vienna. Agencies throughout 


the world. American factory at Passaic, New Fersey. 


POWER TRANSMISSION ENGINEERS SINCE 1885 


% ‘x ~ \O See wre are 


GREENHEAD WORKS, GLASGOW, S.E. 
Telephone: Bridgeton 2344. Telegrams : Guttapercha, Glasgow. 
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Shown lifting concrete test blocks representing the maximum working load of 
200 tons, this Goliath was built by Clyde Crane & Booth Ltd., for the 
erection of Bradwell Nuclear Power Station. Taking into account the lifting 
capacity and overall dimensions, it is believed to be the largest of its 


type in operation in this country and probably the world. is De el dene Mie 
Column on the same scale. Clearance from 
rail level to underside of bridge is 140’. 
Distance between rail centres 178’. 


CLYDE CRANE & BOOTH LIMITED 
’ incorporating 
Clyde Crane & Engineering Co., Joseph Booth & Bros., 
MOSSEND, Lanarkshire. Union Crane Works, RODLEY, Leeds. 
Phone: Holytown 412 (6 lines) Grams: ‘Clyde’ Motherwell Phone: Pudsey 3168 (6 lines) Grams: ‘Cranes’ Rodley 








HOW MUCH 
FOR THIS? 





+ «++ mot more than a shilling, maybe, 
but a single damaged bolt or other 
screw threaded part can cost pounds 
ifa acement is not readily avail- 
able it is wanted and essential 
machinery is standing idle. But there 
is mo need to take chances because 
there is a certain safeguard and it 
costs only 27/6d.—the Edwards’ Patent 
Bolt Saver and Thread Restorer! 


Unquestionably, the Bolt Saver is 
the most efficient tool for restor- 
ing damaged threads and it is the 
easiest to use, too: Simply insert 
damaged part, close tool by means 
of clamp, withdraw part by un- 
screwing and—presto !—the dam- 
aged thread is as good as new, 
re-formed (not cut) and with full 
grip restored! Also invaluable as a 
thread gripper for holding threaded 
parts in the vice. 





Ne inserts or loose parts and the 
one tool takes all sizes from j-in. 
to #-in. dia. (BSP }-in. to }-in.). 
There are models for the follow- 
Ege mae BSW, BSF, ANF/SAE, 
U 


F, Metric, M 
“aaa CT he 


— 


ee 
| & arantee 


4 ‘sian with 

recondition if the cor- 
mer > money back A ly be 
Serene nut cannot 


res 


screwed es 


—— 


Do not take chances—-equip with Bolt 
Savers NOW, before the next break- 
down! immediate delivery through 
your usual supplier or direct from 


Patentees and Sole Manufacturers: 
LAWRENCE EDWARDS & CO. 
(Engineers) LIMITED 


KIDDERMINSTER, WORCS. 








Used by Home ond Foreign Governmem 
Deportment«, Roilways, Notionalised industries, etc., etc 
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It's never too late 


to see the 





about 


space heating 


Any time is the right time to see the G.E.C. 
about your heating; for the G.E.C. manufactures 
the widest range of industrial electric space 

heating equipment... to suit every type 

of industrial and commercial premises. And did 
you know the Company offers a free advisory 

service? Yes, the G.E.C. will 
plan schemes for you that add up to all-round 
economies... in layout, 
installation time and fuel consumption. 








‘Nightstor’ heaters— 
store by night, heat by day 


overhead radiant heaters— 
for economical 
and immediate warmth 


&E.C. 


INDUSTRIAL ELECTRIC 
SPACE HEATING 


For further information, write for publication H5 


unit fan heaters— 
give an even flow 
of warmed air 


standard tubular heaters— 
provide heat 

to measure from a wide 
selection of tube lengths 





THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 














WELDED STEEL PLATEWORK | 


In i to ¥ thick Mild Stcel | 
PRESSURE VESSELS 










CYCLONES 
BEDPLATES 





THAMES R° BARKING, ESSEX 


TELEPHONE: RIPpleway 3011-2 














EN IORR CROMS pn LSB re ie nn Fa 
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Aero Research Ltd 


ANNOUNCE 


that from June 30th 1958 





the Company will be 
known as 


— CIBA(.R.L) LTD 


\N Makers of synthetic resins for industry 


\ REDUX RESOLITE 


\ AERODUX ARALDITE 





AEROLITE AEROWEB 


(registered trade names) 


CIBA (A.R.L.) LTD 


Duxford; Cambridge 
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Your opportunity 
to try one 


The possibilities of improving your lifting 
facilities at moderate cost by the use of 
Morris electric chain hoists are boundless. 
Hang one of these hoists on a hand overhead 
crane, jib-crane, cat head, or overhead 
runway, and immediately, faster lifting with 
less effort is yours. The illustrations on the 
left may serve to stimulate your own ideas, 
and if you would like to try out some promis- 
ing application right now, we would be glad 
to send you a hoist on approval. 


Select a suitable type of hoist with the help 
of our folder Section 80/3 (which we will send 
you on request), let us know the capacity, 
electric current supply and the height of lift 
required, and you can decide promptly and 
on the spot whether your latest idea for 
speeding up a routine job of lifting is or is 
not a practical proposition. Our guess is 
that it will be ! 


Morris electric chain hoists are made in 
}-, 4- and I-ton sizes, in the form of either 
pendant or push button control. There is 
also available a 2-ton electric chain block 
which is described in Section 74/3. Dual 
speed units in the electric chain hoist range 
can be supplied when required. 


Resident engineers available for consultation in 
London, Glasgow, Manchester, Birmingham, Leeds, 
Sheffield, Newcastle, Cardiff, Bristol, Dundee, Liver- 
pool, Nottingham and Bury St. Edmunds. 


Subsidiary Companies :-— 

The Herbert Morris Crane & Hoist Company Limited, 
Niagara Falls, Canada. 

Herbert Morris (S.A.) (Pty.) Limited, Benoni, Transvaal, 
South Africa. 

HerBert Morris (Australia) 
N.S.W., Australia. 


Pty. Limited, Sydney, 
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Push Button 
controlled 
models are 

also available. 


HERBERT MORRIS LTD P.O. Box 7 LOUGHBOROUGH ENGLAND. 


TELEPHONE LOUGHBOROUGH 3123 
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H Mi a) High Pressure 


asco THA o 


FORGED STEEL GATE VALVES 


ERMETO Gate Valves are recommended for use with a wide 





variety of fluids at pressures up to 2,000 p.s.i. They are 
fitted with ERMETO High Pressure Joint end connec- 


tions to suit N.B. pipe sizes from }” to 14”. 


Please write for catalogue giving full specification 
details of our complete range including shut-off, 
fine control, non-return, check and special application 


non-standard valves. 


BRITISH ERMETO CORPORATION LTD. 


BEACON WORKS, HARGRAVE ROAD, MAIDENHEAD, BERKS. 
Telephone: Maidenhead 5100 (10 lines) 

















Part of a contract for 180,000 


feet of handrailing with 


wear 


LIONWELD L™?! 


MIDDLESBROUGH 





Liongrip Fittings, supplied and 





erected for Imperial Chemical 






Industries Ltd., Wilton Works. 
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Serving Britains Industry 


A 


STEEL SHEETS 


Light and Heavy industry are 
served by Griffin Brand Steel 
Sheets—Black, Galvanised, Fiat 
and Corrugated, 


* We make the widest steel sheets 
and have the largest general 
galvanising plant in Great Britain. 


BOLTS, NUTS, SPECIAL FASTENINGS 



















a bolt for at! 


Whatever your fastening problem, 
Wiley can make a bolt for it—and 
a nut too— 





+ Metal Spraying by the most up- 
to-date methods done in our 
works or ‘in situ’. 
















Metals deposited include: 
Zinc, Tin, Aluminium, 
Copper and ail its alloys, 
Cadmium, Monel Metal, etc. 










Smith and McLean Lid. 


ee §=— 179 WEST GEORGE STREET JAMES WILEY & SONS LTD., DARLASTON 


Re ke renga Telephone: James Bridge 2692 


Tel : CENtral 0442. "Grams : ““ CIVILITY Glasgow.” 
ly WITH THE STRONG TUBULAR FRAME 


SPEEDS UP BULK & PACKAGE HANDLING 
SAVES UP TO 75% HANDLING TIME 


the outstanding features are:- 

















M.W.S56« 

















* HIGH PERFORMANCE 

* EXTREME MOBILITY 

* MARKED STABILITY 

* EASE OF MAINTENANCE 


The C & T Mobiveyor with its strong tubular frame, 
provides great mechanical strength with LIGHTNESS and 
MOBILITY—at LOWER COST. 

it is the ideal equipment for the really rapid handling of loose or bagged 
materials, such as coal, coke, sand, stone, bricks, breeze, chemicals, grain etc. 
‘Handles coal at up to 200 tons per hour, or stone at 250 tons per hour. 

Belt scrapers are fitted to prevent build up when handling bulk materials. 


Detailed technical leaflet on request. 


200 TONS sane PER HOUR 
CRONE & TAYLOR (Engineering) LTD 


SUTTON OAK * ST HELENS ° LANCS . ENGLAND 
TELEPHONE: ST HELENS 3283 
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“Steels” 
Fabricated 
Pipework 





SPAS 










*“Steels’’ have an extensive specialised knowledge 
and experience of all tube fabrication methods. Quality, 
design and rapid execution of orders, backed by first 

class metallurgical and testing laboratory facilities, have 
placed ‘‘Steels’’ fabrication in industry throughout the world. 


Fabricated to British and American standards. 


7 ft. diameter coil of stainless 
steel tubing with stainless 
steel brackets and clips. 


* Mild Steels, Carbon Molybdenum and Chromium Molybdenum Steels. 
* Stainless Steels (austenitic and heat resisting). 


3 Cast Iron. 3 Copper and Copper Alloys. 
3 Aluminium and Aluminium Alloys. 4 Plastics. 


STEELS ENGINEERING INSTALLATIONS LTD. 
Crown Works, Sunderland. Tel: Sunderland 56281 (10 fines) 


STEELS ENGINEERING INSTALLATIONS (SCOTLAND) LTD. 
HOME & OVERSEAS SALES OFFICE: 143 Sloane St., London $.W.1. Tel: Sloane 6178 
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AUTOMATION... 
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in the OIL INDUSTRY 


Shown above are six 150 tons per hour automatically controlled 
Plenty Pumps supplying the tank car loading gantries at the 
Coryton Bulk Terminal of the Mobil Oil Company. 

These pumps handle all grades of oil from Diesel to heavy 
bunker fuel and start up and shut down in sequence according 
to the demand. They also automatically maintain a pre-set 
delivery pressure at the loading points. 

This successful and unique installation has already been dupli- 
cated. Ali these pumps are fitted with the Plenty Patent 


NEWBURY 


LENT 


Constant Pressure Control system. 

Plenty Pumps are in use at the principal oil installations 
throughout the world. Variable delivery and reversible 
pumps are supplied with constant pressure control, constant 
horse power control, remote control by electrical or 
hydraulic means, and for accurate metering and blending. 
They are made in sizes from 60 g.p.h. to 750 tons per hour 
and catalogues are available covering all their various uses 
in Industry. 


Berks, England 


& SON Ltd. 





Plenty designs ore registered and protected by world-wide potents 
MARINE STEAM ENGINES, STERN GEAR, PROPELLERS, 
MIXING MACHINES, FILTERS EN. 
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Smethwick Drop Forgings 


»oo FITTED FOR GOOD! 





SMETHWICK DROP FORGINGS LTD. ¢ SMETHWICK AND KIDDERMINSTER ~* ENGLAND 
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: Is it time 


you called in ‘Doc’? : 


Are you suffering from headaches caused by not 
knowing what you want, not getting what you want, not i 
liking what you get nor getting it when you want it? If so, 
it’s high time you called in ‘Doc’. 
‘Doc’ is the personification of all the scientific 
and technological ‘know-how’ in the John Bull organisation. 
Rubber : he knows rubber. Rubber in any shape or form, 
for any purpose under any conditions. 


Call him in. Hand your problems to him. Feel a new man. 


JOHN BULL 
Rubber 


Solves your problems 























@ JOHN BULL RUBBER CO. LTD. (INDUSTRIAL SALES DIVISION) LEICESTER 








Ferranti 
High Voltage 
Testing Equipment 
installed at the 
Manchester College 
of Science and 
Technology 











FT211 2 




















e The right angle ] 
on. pougy,generation |} 
—— 
SLOW SPEED he 
MAXIMUM AVAILABILITY | — 
| LOW MAINTENANCE COSTS | 
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PAK STEP WIKY PROGRESS 


\ \ 
= 


DOUBLE COOLING 


One of the most important aspects of totally 
enclosed motors is the method of cooling—upon this 
depends, to a large extent the efficiency, reliability, 
size for rated horsepower and ultimately the final 
cost of the motors. 

Newman have recently introduced a range from 
25-150 h.p. with a unique double ventilation system 
which almost doubles the cooling efficiency of these 
motors and results in more economical and more 
compact construction. 


YET ANOTHER EXAMPLE OF THE NEWMAN PROGRESSIVE DESIGN POLICY 


DOUBLE AIR CIRCUIT MOTOR 


making the pace in motor progress 


NEWMAN INDUSTRIES LIMITED, YATE, BRISTOL 


Cogent 
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There is no substitute 
for erpertence 





COWLISHAW, WALKER & CO. LIMITED 


Biddulph, Stoke-on-Trent. Telephone: Biddulph 3254. Telegrams: ‘* Cowlishaw,’’ Stoke-on-Trent 
LONDON OFFICE: 17 Victoria Street, $.W.1 Telephone: ABBey 6693 








Waste Heat Kecovery Plant 
Specialists in the design and construction of Steam-Raising 
Plant, utilising waste gases, in the Gas, Chemical and Ceramic 
Industries; also the Iron and Steel Industries. Heat-Recovery 
from internal combustion engines and similar prime movers in 
Land and Marine Installations. A direct method of saving fuel. 


SPENCER - BONECOURT - CLARKSON LTD 
28, EASTON STREET, LONDON, W.C.1. TEL: TERminus 7466 








SPINNING our speciALity 
f 


HYDRAULIC AND FLOW TURNING) up to 7ft. 6in. dia 
GENERAL SHEET METAL WORK 


POWER PRESSWORK .. + 250" 
ARC & OXY-ACETYLENE WELDIN 
DEEP DRAWN PRESSINGS 


SHAWE METAL SPINNING WORKS 


Swinton Street, K ngs Cross, London, W.C.! 











101 





REPETITION 
SPECIALISTS 


All types of automatic 
and capstan bar work. 
Send us your drawings 
and enquiries now ! 





COLLARS - WHEEL KEYS 
BOLTS & NUTS - STUDS 
SCREWED ROD - TAPER 
AND COTTER PINS, etc. 


H. FORDSMITH 


LIMITED 


HADFIELD ST. WORKS 


CORNBROOK - MANCHESTER, 16 
Telephone: Trafford Park 1615-6 
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with every major achievement 
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Specialists in precision gear manufacture 
Gear and spline 


grinders for the trade 


The Gear Grinding Co. Ltd. 


Makers of the * ORCUTT *’ range of gear and spline grinding machines and gear measuring machines 


CRANMORE BOULEVARD - SHIRLEY * SOLIHULL + WARWICKSHIRE 


Tel SHIRLEY 2251-2-3 
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Photo by courtesy of the City Engineer, Aberdeen — A. G. Booth, M.E., A.M.1.C.E. 
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The whole of the scaffolding 
supporting the shuttering for 
this bridge erected in 1,100 
man hours. 


Labour force of only five men on 
scaffolding (3 of which were unskilled). 


Only Safway equipment used throughout. 


Size of each arch 75 ft. x 28ft. Gins. x 28f. 6in. wide. 
Total load per arch 215 tons. 


Minute adjustment of scaffolding to follow arch curve 
achieved with Adjustable screws in base and head. 


Joiners work reduced to a minimum. 
Contractors: H. M. Murray & Co. Ltd., Glasgow and Inverness. 


SAFWAY unit frame 





STERLING FOUNDRY SPECIALTIES LTD. 


LONDON BEDFORD EDINBURGH 
Iddesie.gh House, Sterling Works, 

Caxton Street, $.W } Bedfor: 

Tel.: ABBey 3017/8 Tel.: Bedford $338 

(2 lines) (3 lines) 


GLASGOW ARROW ou 

28, Renfield Lane, cerling Factory, 17s ise Ladies Road 
Glasgow, C2 jarrow, Co. Durham. Bristol, ; 
Tel : City 6201 Tel.: Jarrow 89-7721 /2/3 Tel.: Bristol 39112 


Cogens 





ve 





104 THE ENGINEER July 18, 1958 






































Promoters of the Pelham Bridge : Lincoln City 
Council, Consulting Engineers : W. S. Atkins 
& Portners in association with A. Aldington, 
AMAXE., Mi Mu£., City Engineer and 
Surveyor, Consulting Architects : Robert 
Atkinson & Partners. 


the bridge of the future 


The official opening of the Pelham Bridge at Lincoln by Her Majesty the 
Queen on 27th June 1958 was a moment of great significance in bridge 
engineering. Not only is the bridge a piece of design, planning and 
engineering construction of a high order, but is the first major bridge in 
England to be supported on rubber. The design and manufacture of the 
various types of rubber bearings used called for exceptional technological 
and practical experience and was undertaken by the Andre Rubber Co. 
Ltd. This revolutionary idea will be an essential part of bridge design of 
the future and Andre Rubber, who are specially developing this field, will 
gladly supply details. 


ANDRE RUBBER 


A Silentbloc Company 


One of the mountings cut 
away to show the rubber- 
metal construction 


THE ANDRE RUBBER COMPANY LIMITED, KINGSTON BY-PASS, SURBITON, SURREY 
Telephone; Elmbridge 6580/3 Telegrams: Andre, Surbiton 
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The material processed at Klingerit 
Works, Sidcup, is ‘“‘ Fluon”’ which is 
the trade name for the P.T.F.E. manu- 
factured in Great Britain by Imperial 
Chemical Industries Ltd. 

Included in the list of articles sold by 
Richard Klinger Ltd. under their trade 
mark “KLINGERFLON”, are O-rings 
and Chevron type packing rings, as 
illustrated. 


KLINGERIT WORKS 


C16/S8/P 


SIDCUP 


KLINGER 


Richard Klinger Limited are 
specialists in the production 
of articles in P.T.F.E. (Polyte- 
trafluorcethyliene) which is a 
material universally sold 
under such trade names as 
“Fluon”, “Teflon”, and 


* Algafion "’. 


LIMITED 


KENT Tel: Foots Cray 7777 
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is this a good 


day’s work 


for four shillings? 


THE ENGINEER 


BETWEEN THIRTY AND FORTY 113 Ib. flat bottom rails 

can be cut in one day by the John Bull power unit, with its rail sawing 
attachment, at an operating cost of only a few shillings. 

To make a smooth-faced cut, accurate to within 1/10", takes only ten 


minutes and requires only one operator. 


THE ADVICE OF SEVERAL RAILWAY ENGINEERS 
of British Railways was taken in the design of 
the versatile John Bull power unit. This is a 
portable, petrol-driven, completely self-con- 
tained power source. With its four easily-fitted 
and changed attachments, it adds speed, effici- 
ency, and economy, to a wide variety of track 
constructional and maintenance operations. 

IN A MATTER OF SECONDS the rail sawing 
attachment can be fitted to the John Bull 
power unit. Working at a cutting rate of 


rails of most types, and mild steel sections up 
to 6"x 4". Besides eliminating the risk of 
shattered or burnt ends, the rail saw is excep- 
tionally safe to use. While work is being set 
up a special plunger holds the blade clear of 
the rail, and when the cut is through an 
adjustable stop prevents accidents and damage 
to the saw frame. Whenever track mainten- 
ance, replacement, or demolition requires rails 
to be cut, the John Bull power unit with this 
attachment is the fastest, safest, and most 





approximately 75 strokes a minute, it will cut economical tool for the job. 


HOWARD PNEUMATIC ENGINEERING CO, LTD., FORT RD., 
TELEGRAMS AND CABLES: HOWMATIC, EASTBOURNE 


For further information, please write to:- 
EASTBOURNE. TEL: EASTBOURNE 1179. 
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JOHN BULL 


PETROL DRIVEN RAILWAY TRACK CONSTRUCTIONAL 
AND MAINTENANCE EQUIPMENT 








wAKE Ligyr oF THA» 


Heavy Duly 


Equip with KING DICK 


Precision-made under carefully controlled 
conditions, KING DICK Hand Tools set a 
superlative standard for Heavy Engineering 
work. 





Please send for fully illustrated catalogue 
which will give you complete details of our 
range of hand tools. 


BRITISH 








NGODON 


KING DICK ) 





Ss 1 














HAND TOOLS Ka“ 
ge Bese: 


For assembly 
lines, heavy en- 
gineering and Hi 





KINGS ROAD 
BIRMINGHAM, I! 


ABINGDON WORKS , 
TYSELEY ' : 




































#°, O°. B. 1°, 18" and 24° Square Drive. 


~ HEAVY DUTY 
RING SPANNERS 


A formidable tool when used in con- 
junction with our special tubular 
handles. 


a 


all 





OPEN ENDED 

PODGER SPANNERS 

In B.S., B.S.W., American, A/F and 
Unified Hex. Sizes. 

SLOGGING RING 

SPANNERS 

Available in B.S., Whitworth, Ameri- 
can, A/F, and Unified Hex. Sizes to 
suit all requirements. 


FLAT 74° SLOGGING 

RING SPANNER 

In B.S., B.S.W., American, A/F and 
Unified Hex. Sizes. 


PODGER ENDED SOLID 
BOX SPANNERS 

In B.S., B.S.W., American, A/F 
and Unified Hex. Sizes. 

RING PODGER SPANNERS 
A heavy-duty tool supplied in all 
sizes to meet your requirements. 


OPEN ENDED PODGER 
@ SPANNERS (Fiat 15°) 


& Forged in Chrome Vanadium Steel 
” to withstand the hardest work. 

















cycle Tools. In 
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SAFE 
SECURE SUPPORTS 


Flexible Pre-Engineered Pipe Hanging 





Piping that moves may well give rise to weight transfer and dangerous 
stresses at terminal points. Some high temperature pipes need com- 
plete support throughout their range of movement and to control 
vibration, while others need only limited control of vertical move- 


ment. In both instances the support provided must be correctly 
related to the stresses. Scientifically designed and constructed 
VOKES GENSPRING Suspension systems keep all such 
stresses safely under control. For uniform support VOKES 
GENSPRING CONSTANT SUPPORT HANGERS accurately 
balance the weight of the pipe, allow free non-resonant movement in 
all “hot” and “cold” positions, so eliminating weight-stress. 
Made to support loads of up to 30,000 pounds with travels up to 12”, 
they simplify piping design and give the best possible protection 
to costly equipment. Designed to control vertical movement, 
VOKES GENSPRING VARIABLE SUPPORT HANGERS 
(shown below) give a variation of only 44% of rated capacity per 
+” of deflection. They provide a safe and convenient method of 
support, they are easily installed and may be moved at will for 
use in alternative positions. Various types are available including 


special adaptations for low headroom. If you have pipe suspension 
troubles send for the two Vokes Genspring Catalogues, They give 
full details of each method and will help you to select the type of 
suspension most suitable for your particular requirements. 





VOKES 
GENSPRING 


SUSPENSION SYSTEMS 


Dept. H/5 
VOKES GENSPRING LTD. 


Guildford - Surrey - England 





VG/i4 
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For use on all types of Rotary and Semi-Rotary 
Machines for Leakproof Fluid Transfer 
Standard Sizes }”—3" B.S.P. 

Special Sizes & Designs up to 6” B.S.P. 


As used by leading Engineering Companies and Government Departments 


FILTON LIMITED, 


CLAPHAM STREET, LEAMINGTON SPA WARWICKSHIRE 
Telephone: LEAMINGTON SPA 811! 

















that the men in this picture 
are showing how a game of 
marbles is started ? 

Do you know, too, that any- 
thing new in welding is sure 
to be found in “ SIF-TIPS ” ? 
You can make certain of receiv- 
ing the magazine regularly by 
filling in the coupon. 





THE EDITOR, ** SIF-TIPS”’ 
SUFFOLK IRON FOUNDRY (1920) LTD., 
STOWMARKET, SUFFOLK. 


Please send 
regularly ... . copyicopies of “ SIF-TIPS” 
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MORE 
POWER 


TO YOUR f 
ELBOW ° 


@ 275/300 blows per 
minute. 


@ Average size of 
work 1}” bar. 


@ Adjustable stroke 
and guides. 


@ Rubber cushioned 
overhead motion. 


@ Loose Anvil Block. 


@ Separate motor 
stand available. 





A typical example 

of the type of work 

accomplished on 
this machine. 


For High Speed 
Precision Forging— 
the Model ‘100’ 
POWER HAMMER. 


SAMUEL JELLYMAN LID 


CANNOCK FOUNDRY & ENGINEERING WORKS 
CANNOCK~ STAFFS 


TELEPHONE — TELEGRAMS CANNOCK 2188 











Safe assumptions 


A fair cop—and more than a fair chance that 
Crompton Parkinson stud welding was used in the 
manufacture of that safe .. . and in the telephone 
exchange that called in the policeman ...andin 
the car that brought him along. 

C.P. stud welding pleads guilty to being repeatedly 
caught in the act of improving designs, speeding 
assemblies and cutting costs. There are few— 
very few — metal-using industries where stud 
welding is not helping to step up productivity and, 
often, to make impossible jobs possible. Care to 


know more about its arresting possibilities ? LONG LIFE L.F.5 FLOAT TYPE STEAM TRAP 


Talk things over with one of our representatives — The Long Life Trap has been designed to meet the requirements of many of our 
customers who desire a trap of the calibre of the 1912 Float Type (many of which 
have worked for 40-50 years arid still working) for present day needs. 

MADE IN THE FOLLOWING SIZES: 4” or 3’, 1” or 1}”, 14” or 2° and suitable for 
all PRESSURES UP TO 180 Ibs. per sq. in. 

CANNOT BECOME AIRLOCKED—WILL LIFT ITS DISCHARGE—CAN BE 
EXAMINED WHILE WORKING. THE MOST ECONOMICAL, EFFICIENT 
AND SAFEST TRAP ON THE MARKET. THE TRAP WITH THE 
FRICTIONLESS LOOSE DISC VALVE. 


LANCASTER: TONGE LTV 


PENDLETON - MANCHESTER: ENGLAND 


Telephone: Pendleton 1484/5/6 
Telegrams *Pistons,Manchester’ 





without, of course, any obligation. 





STUD WELDING oF 
STEPS UP PRODUCTION 















(rompton Parkinson 


(STUD WELDING) LIMITED 








1-8 BRIXTON ROAD, LONDON, 8.W.9 Telephone : Reliance 7676 
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‘STAND BY’ 
FOR EMERGENCY 


THE ENGINEER 


Here, in the operating theatre, light is 
life. Here, of all places, that light must 
not fail. 

Nor will it. There’s a Ruston-Paxman 
diesel generating set ready to take 
over automatically at the instant of a 
mains failure. 

As in hospitals, so in other vital public 
services and industry . . . throughout 
the world, these diesel sets are safe- 
guarding round-the-clock services and 
continuous-process piants. 


More details, gladly 

Write for illustrated 

Catalogue No.9264X 
to:— 


RUSTON & HORNSBY LTD- LINCOLN: ENGLAND Associated with Davey, Paxman & Co. Lid., Colchester 





They are tailor-made for a thousand 
and one applications within a wide 
power range... they are backed by a 
first-class after-sales service . . . but 
their greatest feature is one shared by 
every Ruston and Ruston-Paxman 
engine ever built—an age-old reputa- 
tion for utter dependability. These 
are the reasons why Ruston-Paxman 
standby diesels are your best guaran- 
tee of complete power security. 





Pye ae ee mer 


DIESEL GENERATING SETS — 100 to 1288 kVA 
the essential standby power for industry and public services 
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see ae = 
se es CORRES DENCE IS INVITED ON ANY ASPECT 


OF THERMAL INSULATION 


A letter to Newails has solved insulation 
problems for many firms over the past fifty- 
odd years. The same simple step might well 
be of similar benefit to you. 

Technical reports, estimates, performance 
data—all preliminary work is undertaken 
free—and with no obligation whatsoever. 


NEWALLS INSULATION CO. LTD., WASHINGTON, CO. DURHAM 


A member of the TURNER & NEWALL ORGANISATION 
Offices and Depots at LONDON, GLASGOW, MANCHESTER, 
NEWCASTLE UPON TYNE, BIRMINGHAM, BELFAST, BRISTOL & CARDIFF. 


Agents and Vendors in most markets abroad. 


PLEASE WRITE TO 
















Cull forgings are good — really good. 


That cuts machine cost to a 
The forgings illustrated were 


finished machined at Cull’s own 
factory, after final heat treatment 
and were subjected to crack detection. 
Cull inspection is 100% on all products. 


minimum —as they have a real 





understanding of the * out-of-the- 


ordinary ' job. Yes get in touch with 





Culls—they're the best people. 


Ce, es 


w. B. CULL & SONS LTD. 


Head Office & Works 


TENNANT STREET, BIRMINGHAM, 15 
Phone : MiDland 6048-9 Grams : CULANSONS, B’HAM 
Works also at: 



















































































POWKE LANE, OLD HILL, STAFFS. 


A its cifherunt Chun ound to Gulls” Wa 











July 18, 1958 THE ENGINEER 


iit 





The logical advance in 
































OLD WAY 
To provide a shoulder 
for the tensioning spring 
on this filler cup entailed 
an extra long, threaded 
shaft, a nut, a hole drilled 
to take a cotter pin and 
an altogether tedious 
assembly. 



















Ls 
EXTERNAL 
RETAINER 














THE SALTER WAY 
The spring is quickly 
positioned on a shorter, 


PLAIN SHAFT by a 


Grip Ring which is 
snapped into position 
forsecure, frictional grip. 
No groove required. 








Save material—reduce assembly time 














When it’s a question of assembling components in operations. A large standard range is at your imme- 
any engineering field, Salter Retainers are the answer. diate disposal, and we should welcome the opportunity 
They replace nuts and bolts, screws, cotter pins, to assist in developing special retainers to solve 
and eliminate expensive threading and machining your problems. 


NEATER — MORE POSITIVE — PERMANENT RETAINING 


Send for the Salter Retainer catalogue 
—no designer is complete without it. 
Circlips €é> Fasteners Retainers =) Fixes 











MW .444 


Geo. Salter & Co.Ltd., West Bromwich. Spring Specialists since 1760 
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More power per pound 


with the new 
BTH VENTILATED MOTORS 


In terms of both £ and Ib., the new BTH 
machines offer a substantial saving, horsepower 
for horsepower, over previous designs. 

Available in ventilated form, with protected and 
drip-proof enclosures, BTH Type KN-C British 
Standard Dimension motors are manufactured 
in accordance with the new BS 2960 which 
covers ratings from | to 50 h.p. with 


* Class E’ insulation and 65°C temperature rise. 


Write for leaflet G14032 







BRITISH THOMSON-HOUSTON 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED 
RUGBY ENGLAND 


an A.E.I. Company A5261 
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Want to build to a budget ? Then you fe 

will find that our 90 years’ experience 

in the design, fabrication 

and erection of Structural Steel- 

work will enable us to meet your 

needs—however ambitious or 

modest. Do you employ an ‘wh Vite 
it Architect or Consultant Engineer ? | | Ca ASZe 4 = —— - 
7 We would be delighted to co-operate # = aa | 

with them. Just let us know 

what you want—leave the rest to us. 


FABRICATED 
SUPPLIED 

AND ERECTED 
BY... 

















We have the plant, 
the experienced labour 
and all the facilities 
you will need to tackle 


any job—anywhere. 





ESTABLISHED 1867 W AL KER BRUS 


eae -F — ee ee ee ee 





WALSALL’ STAFFS . Tel: WALSALL 3136 LL TTA Si Angina 
London Office: 66 Victoria Street SW1 * Tel: VIC 3926 








An “ Electro-Dynamic’’ Power 
Plant has been installed for Powers-Samas 2 go 
Accounting Machines Ltd., to provide the wide range 

of voltages and frequencies required to reproduce those 

obtained in any part of the world to which their 
machines may be supplied; E.D.C.C. supply all 
types of test equipment, including Dynamometers 




















uency Variable Voltage motor Alternator Set. 








Variable Fr 
ps nahn nt ilustration thows Evectronic Servo Regulator and Automatic Control Gear for all 
input 400 volts 50 cycles 3 phase applications. E.D.C.C. Technical Staff 
Output 10 kV* single phase i 
Voltage range 100/250 controlled + 3% are always available for consultation 
Frequency range 65/25 cycles stabilized electronically m ‘ 
within + 0-5% of set value on customers’ special problems. 














Photographs by courtesy of Powers-Somas Ltd. 


HLECTRO-DYHANICCRE> CONSTRUCTION CO LTD 


ST. MARY CRAY, KENT Telephone: ORP:NGTON 2755! Telegrams: Eledamic St. Mary Cray 


Control Gear Division Glasgow Office 
BRIDGWATER, SOMERSET 40 HOULDSWORTH ST., C3 
Telephone: Bridgwater 2882 Telephone: Central 2620 
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Lo-Hed 
Hoists 


occupy 


% UNIVERSAL PUNCHING, SHEARING, / 
CROPPING % NOTCHING MACHINES . 


MODEL “STANDARD” 


low headroom 















Built in five sizes with 
shearing capacities from 
#’ to I’. Five operations 
are contained in one com- 
pact and sturdy power 
driven unit with separate 
working positions for 
punching, shearing, angle 
and section cropping, bar 
cropping, and notching. 
Alternative models, with- 
out punching motion 
and single purpose punch- 
ing machine. 


Electric Hoists 
and 
Overhead Cranes 
Wule be - 
Taylor Stoker Co.Ltd. 





OTHER MACHINES IN THE “FICEP” RANGE ‘| 


Hand lever operated combina- Portable Bar Shears, Model Alligator Shears, Model CCL, 
tion shears—Model 558K, per- BETON, in 4 sizes, for steel in 4 sizes (400, 600, 750 and 
forming all the functions of a and M.S. Rounds, and M.S. 1000) with crushing jaws on 
power operated machine. Squares and Flats. last three sizes, 

















“Electronic Engineering” 
Monograph 


RESISTANCE 


SOLE DISTRIBUTORS IN THE UNITED KINGDOM 


THOS. W. WARD LTD 


ALBION WORKS, SHEFFIELD - PHONE: 2631! (22 lines) 





STRAIN GAUGES LONDON OFFICE: BRETTENHAM HOUSE, LANCASTER PLACE, STRAND, W.C.2 
By j. YARNELL, B.Sc., A.inst.P. PHONE: TEM [515 (12 lines) 
Price 12s. 6d. (Postage 6.) — 


This book deals with the con- 


struction and application of 





resistance strain gauges and 


with the most commonly used 


circuits and apparatus. The = 
strain gauge rosette, which is FARRA { \ OILERS F U n4 i) i ber a 


finding ever wider application, == ———— 














is treated extensively, being SSS PATENT 
introduced by a short exposi- FOR ALL INDUSTRIAL PURPOSES 
: f st including installations for 
tion of the theory of stress andes . Moms 
and strain in a surface. HOSPITALS - SCHOOLS 
PITHEAD BATHS USE 


nag age eae antes ANY SOLID FUEL | © 
eae a eeeee || EFFICIENTLY & ECONOMICALLY | ._ 


“Tephonar: Newark HOA . May we investigate without charge? 


oS, SENEX STREET, STRAND, RAIS EARRAR TURBINE FURNACE COMPANY LIMITED 


E $7 ~ 
eoon, WLS EAM with - 238b, Grays Inn Road, London, W.C.1. ’Phone: TERminus 4365 
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NO MAINTENANCE — 





Photograph by courtesy of Dorman Long (Chemicals) Ltd. 


These Travelling-Grate Stokers made by Babcock & Wilcox supply annually 
22,000 tons of coal to boilers which in turn supply the entire steam 
requirements of the large heavy-chemical works of Dorman Long. 
MORGANITE CARBON BEARINGS situated in the hot zone have to 


withstand severe treatment. 


MORGANITE CARBON BEARINGS are the answer to this problem—they 
will answer yours today. Please write or *phone for leaflet $D.63 or ask for one 
of our Technical Advisers to call. 


MORGANITE CARBON BEARINGS withstand high temperatures, will run 
in liquids; resist chemical atmospheres and corrosive conditions; need no 
lubrication; are useful for inacccessible positions; are non-contaminating and 


eliminate maintenance. 











THE MORGAN CRUCIBLE COMPANY LIMITED, BATTERSEA CHURCH ROAD, LONDON. S.W.11. Telephone: BAT tersea 8822 


Cé5a 
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FULL PARTICULARS 
AYAILABLE ON REQUEST 
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Extraction Pumps 


The Drysdale “ Pervac’’ Pump has been 
designed for condensate extraction in high 
vacuum condensing plant where stable 
operation and high efficiency are fundamen- 
tal requirements. 


The two stage arrangement is eminently 
suitable for this class of work as the first 
stage impeller is designed for best possible 
vacuum, while the second stage impeller 
deals with external head, and its efficiency 
is unimpaired by consideration of vacuum. 


These pumps are of the Centrifugal Split 
Casing type and are available in a full range 
of sizes and capacities in both vertical 
and horizontal types. 


DRYSDALE & CO. LTD. 


YOKER, GLASGOW 











When faced with any industrial problem 
of movement or treatment of air or gases, 


specify ‘ Tornado’ equipment by 
KEITH BLACKMAN LTD 
MILL MEAD ROAD.LONDON.:- NI7 


Branch Offices: Birmingham - Bristol - Glasgow « Leeds 
Leicester - Manchester - Newcastie-upon-Tyne. 





FAN ENGINEERING EQUIPMENT 






















MORE AND MORE PLANT 
for fume and dust extraction, 
cooling, drying and other 
applications is being installed 
incorporating all types of 
‘Tornado’ fan engineering 
equipment. The success with 
which such plants are opera- 
ting throughout a wide range 
of industry results from the 
combination of our own ex- 
tensive experience and the 
close collaboration of leading 
contracting and consulting 
engineers. 









FUME REMOVAL 
Plant for extracting fumes from hot dip tinning processes. 
Photos by courtesy of The Steel Company of Wales Ltd. 
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Whats in a tube™ 


Wd 


Rather more than meets the casual glance 
when it’s S.G. Gilled Tubing. Points that the 
. naked eye would miss, that none the less show 
up in such important factors as high gill 
efficiency, low air pressure loss, performance 


fad 
ate 


under adverse conditions. 

i This technical superiority, coupled with low 
prices made possible by high output, makes the 
use of S.G. Gilled Tubing the economical 
answer to an increasing number of heat 


MN, 


a, 
é 


MA, 


exchange applications. 

As the leading specialists in the gilled tubing hy 
field, with design, testing and manufacturing 7 
resources equal to the best in the country, the 

service we offer Is unrivalled. Tubes supplied 


with gills of several types, in various com- 


ae! ] 
binations of ductile metals, to standard 





Age 


ge 








A 
dimensions or to special needs. We also build : ¢ 
all types of heat transfer equipment ; to your 


design or designed by us for you. Our Technical 
Dept. is entirely at your service. SG GILLED TUBING 


SPIRO-GILLS LTD., HEAD OFFICE AND WORKS: LONDON ROAD, PULBOROUGH, SUSSEX. Tel: PUL 240/-5 2 


TA. 9170 
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GERMAN INDUSTRIES 
EXHIBITION 
BERLIN 
13th—28th September, 1958 

BESTSCRE 
WMBESTRIEAGSSTELLERG The Latest developments will be on view : 
BERLIN TOES a. bis 2. 


Aluminium—Chemicals—Copper—Electro Technical Industry— 

Engineering—tron & Stee! Industry—Machinery—Non-ferrous 

Metais—Sewing & Textille Machinery—Tools—Wire Industry 
—Wood Processing 


$3,450 square meters, 15 Halls, 9 Foreign Pavilions including 
Great Britain. 


123 Pall Mall, London S.W.1. 
(Tel : WHI 8211) 


Passes & Information : 
M. Neven du Mont. 











STEEL FRAME BUILDINGS 


OF EVERY DESCRIPTION 
Factories, Sheds, Mill Buildings, Bungalows, Etc., Etc., 


Pit Headgear, 
Power Stations 


SPECIALITIES: Pumping Stations, 


Bridgework and Riveted Work 
of all descriptions 


BROWNLIE % MURRAY LID, 


POSSIL IRONWORKS, POSSIL PARK, GLASGOW 
LONDON : 32 QUEEN VICTORIA ST., E.C.4 

















STAINLESS Siete 
PUMPS 








Centrifugal Pumps available 


with liquid end or complete / 
pump in 18/8/3 stainless steel. 
Packed stuffing boxes or mech- 
anical seals. 






For details send for this folder now! 





GIRDLESTONE PUMPS LTD. 
23, Davies St., W.!. MAYfair 1354 


T.N3 
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relays 


for aircraft and industrial use 


These examples from the Thorn range of relays are of simple and 
robust construction and are designed to work under adverse con- 
ditions. The use of such features as high contact pressures and 
generous wiping action enables the T.10 series in particular to comply 
with the Service requirements of DES.1 and DEF.5000. Both sealed 
and open types are available with up to 4-pole changeover contacts. 
The standard relays operate on 28 volts D.C. and enquiries for other 
operating voltages are invited. Hermetic enclosure of the sealed types 
ensures complete freedom from the effects of humidity, altitude and 
tropical exposure. Also the case protects the relay from mechanical 
damage and operator interference. 


OPEN RELAY T.10.cu 


Weight: 4.5 ozs. 

Dimensions: 1%” x 143” x 2?” 

Coil volts: 24 to 28 volts D.C. 

Operate voltage: 18 volts minimum 

Release voltage: 7 volts maximum 

Contacts: 3-pole changeover 

Contact Rating: 10 amps at 28 volts D.C. 
or 115 volts A.C. 


SEALED RELAY 1.10.¢ 


Weight: 12.8 ozs. 

Dimensions: 2%” x 3” x 3}" 

Coil volts: 24 to 28 volts D.C. nom., 
29 volts D.C. maximum 

Operate voltage: 18 volts D.C. 
minimum 

Release voltage: 7 volts D.C. maximum 

Rating: Continuous 

Contacts: 3-pole changeover 

Contact rating: 10 amps at 28 volts D.C. 
or 115 volts A.C. 


PYGMY POWER RELAY 


New interchangeable dust proof relay 
designed for remotely controlled auto- 
mation units. Plugs into any standard 
International octal valve base. Mechanical 
life over 10,000,000 operations. 
Weight: 44 ozs. 
Dimensions: 13” square by 2.4” 
Switching current: 5 amps max. 
at 250 volts A.C. 
Maximum surge current: 10 amps 
Operate time: 8 milliseconds approx. 
Release time: 7 milliseconds approx. 
Coil voltage: 240 volts standard. 6, 12, 
24, 48, 60, 110 volts either A.C. or 


D.C. also available. 





AIRCRAFT COMPONENTS DIVISION - THORN ELECTRICAL 
INDUSTRIES LTD., GREAT CAMBRIDGE ROAD 
ENFIELD MIDDLESEX TEL: ENFIELD 5353 
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FOR GREATER OPERATING SPEEDS 
—FASTER PENETRATING CAPACITY 





Shown in use at The Electric Construction Co. Ltd., 
Wolverhampton, this ARCHDALE mechanical ‘ Pre- 
select ’ is fully meeting our claims to cut production 
times to a minimum. Not only are penetra- 
tion rates as high as power and rigidity can 
make them, but much valuable time is saved 
by convenient pre-selection from 16 spindle 
speeds, at any time whether the spindle is 
running or stationary. Spindle speeds 
range between 15 and 1500 r.p.m. and 

the six rates of feed, selected by a single’ 


lever, between 24 and 400 R.P.I. 


N.B. The illustration shows the drilling 


and spot facing of main fixing holes in 





end brackets for 250 B.H.P. electric motors. 





JAMES ARCHDALE & CO. LTD., LEDSAM ST., BIRMINGHAM, I6 


Telephone : EDGbaston 2276 - . - A member of the Staveley Coal & Iron Co. Ltd. Group 
Sole Agents: ALFRED HERBERT LTD., COVENTRY. Telephone: 89221 
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BUSINESSES and PREMISES - TENDERS 
4/ 
inch Rate. - per sing! 
ed rates (i.e 
(12 column inches) and up 


ie column inch and pro roto. 
., Wot On a pro rata basis) for advertisements of page 

wards, €.g., £25 10s. }-page £48. Full page £90. 
Series Discounts. For advertisements 1 inch and upwards. 6 insertions 5%. 13 insertions 10%. 26 insertions 15%. 


THE ENGINEER 


CLASSIFIED ADVERTISEMENTS 


AUCTION SALES - FOR HIRE - MACHINERY, etc., WANTED - SITUATIONS WANTED 
DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 


Lineage Rate. 3/6 per line of approximately 6 words. Minimum 14/-. 


« DIRECTORS - PARTNERSHIPS - SITUATIONS VACANT - EDUCATIONAL 


- per line of approximately 6 words. Minimum 16/-. 


12 lines to 1 inch. 





| 


Inch Rate. 


42/- per single column inch and pro rata. 


July 18, 1958 


12 lines to 1 inch. 


There are reduced rates (i.¢e., not on a pro rata basis) for advertisements of }-page 
(12 column inches) and upwards, e.g., }-page £22. 4-page £41 10s. Full page £78. 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 
Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a 4-page (12 column inches). 


Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 


Use of Box Number. 2/- which includes forwarding of replies. 


Copy Dates. 


Friday for publication on following Friday. 


“ Run-on ” and “* Semi-displayed "’ advertisements by noon Tuesday for publication on Friday same week. ‘* Displayed ” and “‘ Illustrated " advertisements by noon 
All advertisements three days earlier if proofs are required. 


Advertisements for publication should be addressed to:—Classified Advertisement Dept., “‘ The Engineer "’, 28 Essex Street, Strand, London, W.C.2. 
Urgent advertisements may be telephoned to CENcral 6565. 





PUBLIC APPOINTMENTS 





CORPORATION OF GLASGOW— 
EDUCATION DEPARTMENT 


FURTHER EDUCATION 


STOW COLLEGE OF ENGINEERING 


HEAD OF DEPARTMENT 


Applications are invited for the full-time post of 
HEAD OF DEPARTMENT of waning Engineer- 
ing at this College. The Department offers courses 
ieading to the Higher National Certificate in Electrical 
Engineering and to the Final and Full Technological 
Certificates of the City and Guilds of London 
Institute in the subjects of Radio and Television 
Servicing and Electrical Installation respectively. — 

The essential qualifications are: A University 
Degree with first or second class honours in Electrical 

i ing, approved industrial experience, and 
full-time teaching experience in a Further Education 
establishment te membership of the 
Institution of Electrical Engineers will be considered 
The successful applicant will require 


an advant D ’ 
to undertake 2 measure of evening class teaching 
and/or isi 


supervision. : 
The post is Grade I in terms of the Teachers 
Salaries (Scotland) tions, 1956, and the appro- 
priate salary scale is £ £1345. To this woyld be 
added a responsibility payment of £360. Placing on 
the scale can be given for approved teaching and/or 
industrial experience. An addition of £55 is payable 
for approved teacher-training. ‘ 
Rana of application may be obtained from the 
Director of Education, 129, Bath Street, Glasgow, 
C.2. to whom completed forms should be returned 


not later than 4th August, 1958. 
a <- WILLIAM KERR, 
E7977 


Town Clerk. 
LOUGHBOROUGH COLLEGE 
OF TECHNOLOGY 





DEPARTMENT OF WORKSHOP TRAINING 
AND PRACTICE 


SHOP SUPERINTENDENT 


Applications are invited for the position of 
MACHINE SHOP SUPERINTENDENT. The 
appointed will be responsible for the practical 
instruction of full-time engineering students in 
Engineering Workshop Production Processes and for 
production in a machine shop, which contains milling, 
i planing, shaping and gear cutting machines. 
Applicants should hold good quali tions in 
mac shop engineering or production engineering, 
and industrial experience is essential 
will be paid according to the scale £650 by 
£25 to £1025 annum. Starting salary within this 
range will be fixed according to experience and quali- 
fications. The post is superannuabie. 

Application forms and further particulars may be 
obtained from the Registrar, to whom completed 
fornss should be returned as soon as possible. (in 
reply please quote 23/C) E8059 


COUNTY BOROUGH OF 
EAST HAM 








ASSISTANT ENGINEER (MECHANICAL) 
GRADE I! 
£725-£845 

London weighting is paid in addition. Salary in 
excess of the minimum may be paid according to 
qualifications and experience. 

A subsistence allowance may be granted over a 
reasonable period to the person appointed if unable 
to obtain suitable housing accdMmmodation, neces- 
sitating the maintenance of two homes. 

F details and application forms returnable 


Ist August, 1958, from the Town Clerk, Town 
i, E.6. E8071 


SURREY COUNTY COUNCIL 


ASSISTANT HEATING ENGINEER 


pprtentions i invited for intment of ASSIST- 
HEA NGINEER, Special Grade £750- 
7 eo a. London allowance. Must 





io vest fetalls, present salary and three copy testi- 
monials, to County Architect, County Hall, i 


PUBLIC APPOINTMENTS 


LOUGHBOROUGH COLLEGE 
OF TECHNOLOGY 





DEPARTMENT OF ELECTRICAL 
ENGINEERING 


LECTURER 


Applications are invited for the post of LEC- 
TURER in the Department of Electrical Engineering. 
Applicants should be fully qualified electrical engi- 
neers, some lecturing experience would be an advan- 
tage. Commencing salary will be determined by 
previous educational and industrial experience, 
within the scale £1200 by £30 to £1350 p.a. 

Both research and collaboration with industry are 
encouraged. SON 

Further particulars and forms of application may 
be obtained from the Registrar. (In reply please 
quote 24/C). E8060 





WEST RIDING COUNTY COUNCIL 
CASTLEFORD, WHITWOOD MINING AND 
TECHNICAL COLLEGE 


DEPARTMENT OF ENGINEERING AND 
BUILDING 





LECTURER 


Applications are invited from Graduates with 
suitable industrial and teaching experience for the 
post of LECTURER IN MECHANICAL ENGI- 
NEERING mainly for O.N.C. and H.N.C. Courses, 
and possibly Theory of Machines and Strength of 
Materials to A.2 level. ; 

Salary in accordance with the Burnham Technical 
Report, £1200 by £30 to £1350 per annum. P 

Further particulars and applications obtainable 
from J. W. Davies, 2, Wesley Street, eames 








BRITISH TRANSPORT 
COMMISSION 


BRITISH RAILWAYS RESEARCH 
DEPARTMENT 


SCIENTIFIC OFFICERS 


British Railways Research Department have two 
vacancies for SCIENTIFIC OFFICERS Grade 2 in 
the Engineering Division at Derby. 

Candidates should have a good 
research experience not essential. 
the study of : ; 

(a) strength of materials, fatigue, etc. : 

(b) application of mathematics to the solution of 

engineering problems. : 

Salary £646-£956, according to qualifications or 
experience 2 

Superannuation and travel facilities. 

Applications, stating age, experience, etc., to: 
Director of Research, British Transport Commission, 
British Railways Division, 222, Marylebone Road, 
London, N.W.1. E7971 


but previous 
‘ositions are for 





LIVERPOOL REGIONAL HOSPITAL 
BOARD 





ASSISTANT ENGINEER 


ASSISTANT ENGINEER (Electrical) required on 
the staff of the Regional Engineer. 

Applicants should have passed the Institution 
examination and be Graduate Members of the 
Institution of Electrical Engineers ; be e r 
in the preparation of specifications, drawings and 
estimates for distribution schemes, electrical instal- 
lations in hospitals and buildings and be able to 
take details of existing installations and have a 
good knowledge of modern installation practice. 

Salary scale: £700-£1015 per annum. Starting 
salary depending on age and previous relevant 
practical experience. 

Applications, stating age, qualifications, experience, 
Present and previous appointments, with names and 
addresses of three referees (two technical), to reach 

th 


—e 55, Castle Street, Liverpool, 1, by Sth August, 
ath VINCENT COLLINGE, 
E7986 Secretary to the Board. 


PUBLIC APPOINTMENTS 





GHANA INDUSTRIAL 
DEVELOPMENT CORPORATION 





PROJECT OFFICERS (INDUSTRY) 





Applications are invited for two vacant posts with 
the above Corporation. 

Candidates should have served an indentured 
apprenticeship or have had at least seven years’ prac- 
tical experience in one or more of the manufactur: 
industries embracing chemical engineering, an 
should subsequently have held responsible technical 
or supervisory posts. Ability to undertake market 
research and to assess the material, plant and labour 
requirements for new industries, and to supervise the 
layout and installation of machinery, &c., is required. 
Membership of a recognised Engineering Institute or 
a H.N.C. is essential. Candidates should also be 
able to appreciate product design, make drawings 
and write clear, concise reports. 

Initial salary will be fixed between £1250 and 

1 per annum, according to qualifications and 
experience, &c. 

Furnished accommodation at rates £60-£75 per 
annum. Contract period eighteen months with 
option for extension. Successful applicant will be 
required to join Corporation's Provident Fund, 
employee's contribution being calculated at 74 per 
cent. and employer's at 174 per cent. of salary. 

An officer recruited overseas would receive passages 
for himself, wife and up to three children, below the 
age of 18, paid leave at the rate of seven days per 
month and outfit allowance of £30. An interest-free 
transport loan and other generous allowances are 
available. 

Apply, stating age, qualifications and experience, 
to the Director of Recruitment, Ghana High Com- 
missioner’s Office, 13, Belgrave Square, London, 
S.W.1. E7981 





CENTRAL ELECTRICITY 
GENERATING BOARD 





ELECTRONIC DIGITAL COMPUTING 
SERVICE 


CHIEF ASSISTANT ENGINEER 





CHIEF ASSISTANT ENGINEER required in the 
System Planning Branch of the Planning Department 
at London Headquarters, S.E.1, to be responsible 
to the System Planning Engineer for the organisation 
and ae oy > of the Electronic Digital Computing 
Service. Computing Section will be required to 
deal with a wide range of engineering and statistical 
problems, and applicants should have had previous 
operational and management experience in this field 
and have an interest in computer design. 

Corporate Membership of the Institution of Elec- 
trical Engineers and/or a University Degree in 
Physics or Mathematics would be an advantage. 

Salary within scale £2360-£2560 p.a. 

Applications, stating . qualifications, present 
— and salary, should be forw to S. S. 

ott, Chief Personnel Officer, Central Electricity 

ing Board, 24/30, Holborn, London, E.C.1, 
by 31st July. Mark envelopes ‘“ Confidential— 

NR/201. E8014 





CITY OF LIVERPOOL 





WATER DEPARTMENT 





ASSISTANTS 


Applications are invited for the appointment of 
two ASSISTANTS (CIVIL ENGINEERING), (a) 
for the Vyrnwy yo a te oe —_— the 
Resident Engineer, Oswestry, for t awing- 
Office Staff, Liverpool. iow £575-£1030 per 
annum, oe to ee and experience 
(A.P.T. I1—Special N.J.C. Scale). 

Applicants must either have been trained as a 
civil engineer and have passed Parts I and II of the 
Examination of the Institution of Civil Engineers (or 
hold the necessary exempting qualifications), or hold 
a suitable Degree of a British University. Experience 
in the construction or design of works of water 
supply an advantage. 

Application forms (returnable by 31st July, 1958) 
from the Water Engineer, 55, Dale Street, Liverpool, 
2. The appointments are superannuable and subject 
to the Standing Orders of the City Council. Can- 


vassing disqualifies. 
THOMAS ALKER, 
Town Clerk. 





(3.5266) 


PUBLIC APPOINTMENTS 





CITY OF PLYMOUTH 





APPOINTMENT OF SPECIAL STAFF FOR 
BRIDGE DESIGN AND CONSTRUCTION 





Applications are invited for the following appoint- 
og 


ments : 

(1) SENIOR ASSISTANT ENGINEER, Grade 
A.P.T. V_ (£1175-£1325), to be engaged on the 
design and supervision of the construction of the 
Proposed new Laira Bridge. This is a SOOft. long 
dual carriageway crossing of tidal water and involves 
deep foundations. 

Applicants should be qualified Civil or Structural 
Engineers, with experience in reinforced and pre- 
— concrete design and also in deep foundation 
work. 

It is anticipated that the appointment will, subject 

to satisfactory service, be for a period of 4 years, 
the first part of which will be spent on design and the 
preparation of contract documents and the remainder 
asa ber of the resid igi "s staff. 
(2) DRAUGHTSMEN, at a salary up to £800 
per annum, according to qualifications and experience, 
to be employed on the preparation of drawings for 
the new Laira Bridge. applicants should be 
quick, accurate draughtsmen, preferably with 
Previous experience in the detailing of reinforced 
concrete. 

It is anticipated that subject to satisfactory service, 
the appointment will last for a period of three years. 

Age limit for both appointments 40 or 45 if 
already serving with a Local Authority. The 
appointments are subject to medical examination 
and the successful applicants will be required to 
contribute to the superannuation fund. 

Housing accommodation, if required, will be made 
available and part of removal expenses refunded. 

Applications on forms obtainable from me are 
returnable within 14 days of the appearance of this 
advertisement. 

J. PATON WATSON, C.B.E., M.L.C.E., 
City Engineer and Surveyor. 








The Guildhall, 
Plymouth. E7982 
ATOMIC WEAPONS RESEARCH 
ESTABLISHMENT 


ALDERMASTON, BERKS 


ENGINEER (MAIN GRADE) 





ENGINEER (MAIN GRADE) required by the 
Atomics Weapon Research Establishment, Alder- 
maston, Berks, to be responsible on shift for the 
operation of “ Herald’ SMW Light water moder- 
ated research reactor at present under construction, 
= assist in initial commissioning. 

recognised engineering apprenticeshi uired 
and A.M.I.Mech. or E.E. or equivalent qualess 
tions. Experience in the design, construction or 
operation of research reactors, or a similar highly 
instrumented continuously operating plant an advant- 
age. Training where necessary will be given. 

Salary : £1300-£1740 p.a. 

Contributory Superannuation scheme. A house 
or assistance towards legal expenses on house pur- 
chase will be available for married officers living 
a —~ a ing distance. 

‘ostcar: or application forms to the Senior 
Recruitment Officer at above address. Please quote 
ref. 1899/25. E7970 


CIVIL SERVICE COMMISSION 
SENIOR SCIENTIFIC OFFICERS (a) : 
SCIENTIFIC OFFICERS (b) 








Pensionable posts for men and women in maj 
Scientific fields, including Meteorology and Geo- 
Physics (frequent overseas surveys). 

A few vacancies for BIOLOGISTS, including 
specialised posts in Taxonomy of Invertebrate 
one post for a 


Animals, Fi S: ics, and 
TAXONOMIC ANIST (Pteridophyta). Also 
one post in Home Office for MA MATICIAN/ 
PHYSICIST to work on Civil Defence problems. 
Qualifications :_ Normally First or Second Class 
Honours Degree in Science, Mathematics or i- 
neering, or equivalent attainment : additionsift, 
for (a), at least 3 years’ relévant (e.g. Post-graduate) 


experience. 1 
imits: (a) between 26 ; 
(b) between 21 and 28, with extensions Fins 
Forces service and Overseas Civil Service. 
London salaries (men) : (a) £1190-£1410: 
(b) £635-£1110. Five-day week lly. Z 
Write, Civil Service i 30, Old Burling- 
ton Street, London, W.1, for application form 
quoting (a) S.53/$8 ; (b) S.$2/58. E7989 ' 
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PUBLIC APPOINTMENTS 





AUSTRALIA 


STATE ELECTRICITY COMMISSION 
OF VICTORIA 


CHEMICAL STAFF 





The State Electricity Commission of Victoria 
seeks applications from INDUSTRIAL CHEMISTS 
of A.R.LC. standard, with appropriate experience, for 
appointment to the staff of its high pressure steam 
power stations. 

The Commission is constituted as a semi-govern- 
ment authority by Act of Parliament and is one of 
the largest electricity supply authorities in the 

wealth of Australia, and is the largest 
producer of fuel with brown coal and briquette 
enterprises in the Latrobe V: It has a capital 
investment of approximately £ million, with an 
annual revenue of £A36 million. 

The major steam stations are situated in the 
Latrobe My approximately 90 miles east of 

Melbourne, and the rapid expansion of the Com- 
mission’s system involves the construction in this 
area of additional steam power plants of up to 
1000MW capacity pulverised brown coal. 

Facilities LS Fa ane ly —— een, — 
excellent sc ling, shopping sporting facilities 
subsidised medical and hospital services and the 
other modern amenities of urban areas. 

Salaries for the different grades spusepenes to the 
applicant's qualifications and experience a 


Chemist, Grade I, up to £41586 "Thee salaries 
Chemist, Grade vy — £A1638 living  adjust- 
to £A 
Chemist, Grade III, from £41795 PAO 
to £41899 
per annum 


Applicants for Grades 2 and 3 must have had 
experience of power station chemistry in high pres- 
sure steam plants or in research organisations 
working on problems associated with the operation 
of such plants. 

Appointees and their families can be nominated 
and transported to Australia under the Common- 
wealth Government's Migration Scheme, details of 
which can be obtained from officials at Australia 
House, The Strand, London. Suitable housing for 
rental will be made available immediately to ee 
appointees, hostel accommodation at a 
reasonable tariff ont willbe — for single a. 

Married intees will be reimbursed at the 
expiration o' SS cna caieery eave on 
amount of up to £A150, upon production ion of neces- 
Sary receipts, in respect of removal of household 
furniture and 


Further details may be obtained on application to 
i Boy Staff Superintendent at the address mentioned 


Arrangements will be made for representatives of 
the a sigaaaena to interview selected applicants in 


plications, giving full details of qualifications, 
and war service (if any), stating date of 
birth and pone aabl copies of testimonials, 


ied 
be submitted not later than 23rd August, 


should 
1958, to the a 
STATE ELECTRICITY 
COMMISSION OF VICTORIA 
22-32, William Street, Melbourne, C.1, 
Victoria, Australia. E7925 





CENTRAL ELECTRICITY 
GENERATING BOARD 





SENIOR ASSISTANT ENGINEER 
(BOILER PLANT) 





Applications are invited for the appointment of 
SENIOR ASSISTANT ENGINEER (BOILER 
PLANT) in the a Department at Head- 

uarters, Bankside House, $.E.1, to conduct investiga- 
tions co tae both the economic and design aspects of 
large future boiler plant installations for high 
pressures and temperatures and their major ancillary 
equipment with particular respect to chemical engi- 
neering considerations. 

Candidates should preferably be Corporate 
Members of the Institution of Mechanical Engineers, 
or the Institution of Engineers, and have 
——— in ne manufacture or anion of boilers for 
chemical! plan’ 

Salary vithin £1435-£1795 p.a. 

Application forms, obtainable from S. S. Scott, 
Chief Personnel Officer, Central Electricity Generat- 
ing Board, 24/30, Holborn, E.C.1, should be com- 
pleted and returned in envelopes marked “* Con- 
fidential—Ref. ENR/196” by Sth August. E7996 


THE 
PUBLIC APPOINTMENTS 





NORTH EAST METROPOLITAN 
REGIONAL HOSPITAL BOARD, 
'!a, PORTLAND PLACE, W.! 


SENIOR ASSISTANT ENGINEER 
(MECHANICAL) 


Applicants must be Corporate Members of the 
Institution of Mechanical Engineers, unless pro- 
fessionally graded in the National Health Service, 
and should possess experience in a senior capacity 
in the design of boiler plants, steam, heating, hot 
water and ventilating systems, and have a sound 


ENGIN-EER 


PUBLIC APPOINTMENTS 





NATIONAL COAL BOARD 


DURHAM DIVISION 


AREA CENTRAL WORKSHOPS MANAGER 





Applications are invited for the above post at 
No. 2 Area Central Workshops, near Houghton-le- 
Spring, Co. Durham. 

The appointment will be in the salary range £1050/ 
£1600, and the starting salary will be in 
with the qualifications and experience of the successful 
candidate. 

The workshops employ about 600 men and are 
d mainly on the overhaul and repair of elec- 





knowledge of all associated mechani 
although not necessarily in the field of hospital engi- 


trical and mechanical coal mining plant and 





neering. Experience of large-scale laundry equip 
an advantage. 

Salary £1010 by £30 (5) by vcr (1) to £1195 per 
annum, plus London weighting £ 

Applications, giving age, ear ‘salary, qualifica- 
tions and experience (with dates), together with the 
names of two referees, should be sent to the Secretary, 
North East Metropolitan Regional Hospital Board, 
Ila, Portland Place, W.1, within 14 days. E8070 





SURREY COUNTY COUNCIL 





HIGHWAYS AND BRIDGES 
DEPARTMENT 





APPOINTMENTS 





Surrey County Council Highways and Bridges 
Department have vacancies for :— 

(a) CIVIL ENGINEERS. 

Grades A.P.T. “ Special,”’ IV and V. 

Appointments provide first-class experience in 
Bridge Design, Road Lay-out and construction. 

(b) a ee ta ASSISTANTS. 

Grades A.P.T. I and III. 

Appointments hbk vm suitable experience for those 
wishing to yee to a professional qualification. 
SALARY NGES 

(a) between £750 and £1325 per annum, and 

(b) between £575 and £1025 per annum, plus 
London Allowance. 

Particulars and forms of application returnable by 
2nd August, 1958, from County Engineer, County 
Hall, Kingston-upon-Thames. E8007 





CENTRAL ELECTRICITY 
GENERATING BOARD 


HEADQUARTERS 


CIVIL ENGINEERING DRAUGHTSMEN 


Central Electricity Generating Board Head- 
quarters have vacancies for CIVIL ENGINEERING 
DRAUGHTSMEN—Senior Draughtsmen, £800- 
£910 p.a. ; Draughtsmen, £635-£755 p.a. " Starting 
salary within these ranges, according to experience. 

This year’s holiday arrangements honoured. Per- 
manent pensionable appointments. 

Canteen, sports and social club. 

Applications in writing to, or application forms 
can be obtained from,.S. S. Scott, jief Personnel 
Officer, Central Electricity Generating Board, 24/30, 
Holborn, London, E.C.1, or by ‘phoning WATerloo 
2011, Ext. 434. Please quote reference EN ag bm 





MILFORD CHEST HOSPITAL, 
GODALMING, SURREY 


ASSISTANT ENGINEER 








ASSISTANT ENGINEER required. In additi 
to supervisory duties, person 1 appointed will be 
required to assist in general maintenance work. 
Lancashire boilers with electrical generating instal- 
lation and all usual hospital services and equipment. 
House with central heating available in hospital 
grounds at an inclusive rent, at present £1 8s. I 
per week. Salary scale £525-£645 per annum. 
Contributory pension scheme.—Apply, giving names 
of referees to Group Secretary, not later than 20th 
August, 1958. E8008 





EXPERIENCE. 
AND ABOVE. 
(NON-CONTRIBUTOR 
Interviews at 


S.W.1. 





STRUCTURAL ENGINEERING DRAUGHTSMEN 
required by 
MINISTRY OF WORKS 
for ioyment in London, Scotland and Provinces on design and detailing 
‘orced concrete or structural steelwork. 


SALARY RANGE £550 (age 21) to £870 p.a., London (slightly less elsewhere). 
5-DAY WEEK. 34 WEEKS’ ANNUAL LEAVE INITIALLY. 


STARTING PAY ACCORDING TO AGE, QUALIFICATIONS AND 
GOOD PROSPECTS OF PROMOTION WITH SALARIES OF £1015 p.a. 
OPPORTUNITIES FOR  tagraptig POSTS LEADING TO PENSIONS 


Possession of O.N.C. or equivalent an advantage. 
Offices where possible. 


TIONS,—State , training and experience to Chief Structural 
ye Mi of Works, Room 404, Abell House, John Islip Street, 


E7717 








Candidates should have a general engineering 
background and preferably have some knowledge 
and experience of mining plant and equipment. 
Experience in the heavy repair of steam and diesel 
locomotives is essential, together with a knowledge 
of iron and brass foundry technique and the repair 
of wagons to main line standard. They must be 
capable of supervising the overall working and 
administration of the shops to achieve and sustain 
the maximum throughout of planned overhaul and 
jobbing work and of apenee e Be: the required 
standards of workmanship and Cy Personne! 
relationships. The possession of a Ci. National 
Certificate in Mechanical and/or Electrical Engineer- 
ing or equivalent is essential. Membership of an 
appropriate professional Institute or Association will 
be an advant 

Apply, within 7 days, quoting $G/290/1(78), and 
giving full details of age, education, qualifications 
and experience, to Divisional Chief Staff 
National Coal Board, 7, Side, Newcastle upon 
Tyne, 1. E7994 








TENDERS 











SHEFFIELD CORPORATION 
WATER DEPARTMENT 


CONSTRUCTION OF OAKS WATER 
TOWER 


TENDERS are invited for the CONSTRUCTION 
of a REINFORCED CONCRETE WATER 
TOWER of 300,000 gallons capacity on land at Oaks 
Park, Norton Lane, Sheffield 

Tenderers must be able to show that they have had 
considerable experience in the construction of rein- 
forced concrete water retaining structures above 
ground level. 

The drawings and contract documents may be 
inspected without charge on application to the under- 
signed, from whom contractors desirous of 
may obtain the drawings, specification, bill of 
quantities and conditions of contract, on deposit of 
£5 (Five Pounds), which will be refunded on receipt 
of a bona-fide ny ~y and oe: — all —— 

Tenders are to 
vided to the Town Clerk, Town Halt Shefteid by 
10 a.m. on Saturday, 30th August, 1958. 

The Water Committee do not bind themselves to 
accept the lowest or any Tender. 

J. NOEL WOOD, M.LC.E., 
General Manager and "Engineer. 

Waterworks Office, 
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APPLICATIONS ARE INVITED for the foliow- 
appointment at AYDON, SUFFOLK, 
orks of THE BRITISH STEEL PILING CO., 


TD. :-— 
SENIOR DESIGNER - DRAUGHTSMAN 
.N.C. or equivalent). 


Age group 28-35 years. Candidates should be 
capable of accepting responsibility for compiete 


Projects. 

HIS APPOINTMENT IS PERMANENT AND 
PROGRESSIVE IN AN EXPANDING ORGAN- 
pose and the successful candidate will be 

i ing work in connection with 


2 
(steam, diesel, ic) and contractors’ gg 

tory scheme in operation. 
canteen facilities. Salary in Fo ame with —- 
fications and experience. arr. 
respected. The works ate shuaned: 15 ‘minutes’ oes 
ride from the centre of I 
Tis Hesmnasl Olan oc htenaew adios. ESOI2 A 


APPLICATIONS ARE INVITED for a good 
position with a large manufacturer of Salt Glazed 
Goods in the Midlands. Candidates should possess 
a sound knowledge of engineering, together with 
experience of up-to-date oat year of and i 
techniques, if possible, 30-40 age. 

initiative, and keen control of 





niques in the heavy 
Suncrnsenenee Seheana, and house available. Please 
SOE toe fully in first instance, in strict confidence.— 

. E1994, “* The Engineer. + 
CONTRACTS MANAGER required for railway 
and civil engineering firm. App ts must be 
qualified civil engineers experienced in railway design 
and construction, well versed in contract 
and capable of meeting and deali with ¢ 
engineers of the nationalised i 
consultants. The position is an executive one pote 
involves controlling contracts and site personnel in 
various parts of the country. Initiative and drive are 
essential, and the appointment offers excellent scope, 
good salary and incentive bonus to the successful 
applicant. Applications, which will be treated in 
the strictest confidence, should state age, qualifica- 
tions, experience in detail, and indication salary 
required. —Write, General Manager, Eagre Construc- 


be East Common Scunthorpe 
(telephone No. : Scunthorpe 4513). E8073 a 


DE HAVILLAND PROPELLERS, 


LIMITED, 
require a 
SENIOR ENGINEER 

to be responsible for the design of novel featur: 
omomenes with LONG-RANGE BALLISTIC 

as gone equipment. erence wi 
be given to applicants who have the equivalent 
of an Engineering Degree or A.M.I.Mech.E., 


and a wide experience of the ‘conned structural 
steel code of practice, as applied to bridge and 


crane design 
SENIOR ENGINEER 

As a result of expansion our work at 
Stevenage, we shall need a Senior Engineer to 
assist in the setting-up and eventually to take 
o— of a Development and Acceptance Tesi 

acility. 

He should have a Degree or equivalent quali- 
fications experience of small Precision 
instruments, preferably including gyros and 

Ability to accept responsibility and to 4 
operate with others will be considered 








T Hall, 

“Sheffield. 1. E8058 important as technical qualifications for this 
position. The candidate Start at 
London office, but will be expected to take up 
EDUCATI a compe it quarters at Stevenage before the end 

of this year. 

UCATIONAL ' SENIOR ENGINEER 
n our Engineering group, we 
ALMOCHE., B.Sc., 3, Guilds, etc. require an Engineer to take charge of a group of 
Guarantee Postal Courses for all Exams., and Tech. engineers working on circuit evaluation and 
ee ee ae nee The group o ony nema 
= ate as. theoretical and A. 
“ws (Dept should have pamtousenperianse 
eon ee one of this kind of work and a Degree or equivalent 
ass desirable, not cata. 
appointments are rs our London jena | 
y with experience 

| SITUATIONS VACANT py ‘at a 








APPLICANTS ARE ADVISED TO SEND 
COPIES, NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 


A FIELD ENGINEER is ee by a company 
engaged in the manufacture of medium/heavy engi- 
neering products in the North West of England. 
Applicants for this important post must be first-class 
engineers, fully experienced in the control of labour, 
and must have held a position in which they have 
been in com; lete charge of all field activities for their 





give full details of age, qualifica- 
tions, experience, Paes Seay ag ears cogeions. 
—BOX No. E8072, “ The Engineer.” 
ASSISTANT QUALIFIED ENGINEER ssa 
aged 32-36. Should be conversant with je med 
refrigeration and electrical installations. 
brewery experience an —- Apply in wring. 
Stating Rn quali present aidelde 
Staff Director, Truman's "Se Spital 
London, E.1. £1996 a 
CHIEF ae can ENGINEER.—Large 
Opencast y require in SIERRA 
LEONE, professional qualified Engineer with 
in 


experience in responsi coarpe. Duties include 
connected with extensive eart! q 
belt conveyors, power houses, wor! &. 
Age not under 35. Commencing salary, per 


annum, plus 5 per cent bonus, plus, for married man 
yp or separation of £10 per mouth 
and £5 per month for each child. 15-month tours 


medical attention. scheme 
with retirement at age 55. Life assurance and 
dependants income schemes.—Write, giving 
details ex vention O88, married or to 
SIERRA LEO! D PMENT CO., ’ 
Der, C4, City-Gate House, Finsbury 

E.C.2. fs 


re Remand tae Manager ( ( 8) 
DE HAVILLAND PROPELLERS ITED, 
CON UEST HOUSE, 37/39, JOHN. STREET. 
BALDS ROAD, LONDON, W.C.1. 


E8075 a 
DESIGNER DRAUGHTSMAN (MECHANI- 
CAL) required for and Development 


Officer, BRITISH STEEL PILIN 2 
LTD., CLAYDON, SUFFOLK. fn 2 


DESIGN ENGINEER 
UNILEVER LIMITED at their Food 
require a DESIGN PROJECT 





Bedford. 











ay 
f 
+ 
ea 
m 


: 
iN 
a 


Ltd. 
London, N.11. E1988 a 
DRAUGHTSMEN.—The National Smeiting Co., 
pk Draughtsmen i mae and 
detail work in connection with metallurgical and 
chemical equi A wide variety of 


ELECTRIC AKC ‘MELTING sHOP Senet 
MANAGER for steelworks in 
Applicants, aged aged 30-40, should: have 8 
training be ¢ in an Blentric 
Salary according 10 
Sy Full Snails of 
qualifications to BOX No. of age, expenence the 


Etetica ENGINEER, cemtaam, with hail 
1 experience, and strong elec- 


A 


a 


in 

Se Sete eerie ieee oars S 
from iayouts vy ustrial systems 
Eio00-£18 = oe electronic — Sets 


A at 1s wig availabie—ADPL ae, fall full 
Michael 


ak lela 


es 
wired for four-five years, to 


Michesl Ae ir and 
ENGINEER with practical 
Store installations 
cover period of ae 40-50.— in 
to tal- 


ERECTION ENGINEER.—Suitably experienced 
man required to take charge of erection of aerial 


ropeways condi- 
tions ; 18 to 24 months’ initial contract—BOX No. 
£1968, “‘ The Engineer.” A 
FRANCE. Be es qualified ENGINEER required 
by manufacturers ibber containers. Fluent com- 
mand of and French essential. Successful 


on required to work i in Paris.—Reply = 
X No. E7996, oe The Engineer 


HEATING INTERMEDIATE pRauonts. 

MAN required in London accustomed to design 

with minimum supervision. Salary up to £1000 per 

annum to righ Permanent position with 

pension facilities and excellent ong —Write in 

confidence, stating full details of age, experience and 

—— Ly (Kensington), Ltd., — 

1A 

K. $. PAUL ous teomameninns +g! gta 
t Park Roa W.10, 


to Managing Director. E1974 a 
LEADING INSURANCE | a rneabeage invites 
from Mechanica! not over 35 

of age for appointment as ENGINEER SUR- 
Vevo a in London and ing districts. Appli- 
shou!d have served an iceship and had 

pow ote qupatience with a ao gene M .~ 





or © and should 
lonabers of th the Institution of Mechanical 
Engoee's ve salary scale commencing at 
£735 rising to £1 over 21 yous, ples expunaes nad 
a, Pension Scheme 


allowances. and 
other Staff Schemes. m. own handwriting.— 


BOX No. £8602, “ A 


LONDON rt ea one FIRM, special- 
in auxiliaries for boiler plant, require young 
INEER for carrying out experimental work, 

wing-office 

experience 


ts to 
.. 47, White- 


chapel High Street, £8074 a 


LIGHT ENGINEERING FIRM near Nottingham 
CHIEF TOOL DESIGNER, who has pre- 
with press work 


experience in 
4 is familiar 


icating metal 
hine 


te 
ite 
i g 
ics 
a 
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SITUATIONS VACANT 
MAINTENANCE ENGINGER. Preferable with 
for medium 





ECHANICAL ENGINEER. emee, | Ltd. have 
@ vacancy at their Plant in Grange- 
mouth for a Graduate in Mechanical 
Industrial experience desirable but not essential as 
will be ra all oe “= manu- 
‘acturing process. for advancement. 
There is a Contributory Fenston Scheme —-Applica- 
age and details of education and 
id addressed to the Works 
reeet deen Ltd., P.O. Box 25, ys 
pot rs A 
PRODUCTION ENGINEER required by pro- 


pyar “oerng considerable scope for 


-_ 


staff. The ey & plant press shop, 
machine shop, including , and well- 
equipped toolroom. A good will be paid, 
commensurate with the responsi! involved. 
Please reply in confidence, giving full pi 


RESIDE iT T ENGINEER oom 
ee plant—for extension to 75 miles 

om London.—Write L. G. Mouchel Eng 
3038, Victoria Street, Westminster, S. wee 


RESPONSIBLE SOILS ENGINEER a Se 
for road work in Nigeria by Con’ c 

two tours of 15-18 months each. 
pioneer work in 
Good salary, kit allowance, free quarters. Paid leave 
at the rate of one month six — af duty. 
Apply with full details.— 


SENIOR DRAUGHTSMAN, over 35, required 
by Midland firm to handle all mechanical 





uperannuation scheme available. 
Minimum starting salary £900.—BOX No. —. 
ne 
SHELL-MEX AND 8.P., LTD., have vacancies 
in their London Office for “qualified ENGINEERS. 
Candidates should had 


commensurate with qualifications and experi- 

full details of Settions mal onperienss 

to the taf Manager (Ref. 29/132) Shell-Mex and 
B.P., Ltd., Shell-Mex House, 5 4 

consi E7983 a 


lications cannot be . : 
SOUTH AFRI AFRICA. —Research Engineers are 
required by the National Mechanical Engineering 
Research Institute, C.S.I.R., Pretoria, in the follow- 
ing fields : Aerodynamics. Hydromechanics, Ther- 


: B.Sc. in Engineering 
Po wirtn SENS to 
—-Apply further information : 
Beintine jaison Office, Africa House, 


—_ African 
way, 
London, W.C.2 a OW 
STRUCTURAL ENGINEER 


required as 
TECHNICAL SALES REPRESENTATIVE 
in the London Area 


Experienced, qualified Steelwork 
ineer, peaterebty M.1. — or equal, 
sound sales experience and good contacts 

with architects and consultants ; also, sound 
design experience. This is a new position being 
created to maintain regular contact with existing 
connectiors in the London - and to consider- 
ably expand these contacts resuli orders. 
The company is one of a grou utablishing a 
— sales o' in London. There are, there- 


peek pees for advancement for the 
right type of applican' 
The position calls yo de a man with drive, initia- 


tive and readiness to make every effort to ensure 
ts, aged 35/50, most likely to 
be hag = mes older men may be considered 
who have extensive connections. Remuneration 
not less than £1250 ad gon basic salary, plus com- 
mission on reasonable expenses ; car 
provided for radon 
A ficants should give full details of age, 


ions, past oe 
re ny a ti Botrosted tn s in ae 
confidence 


Box No. E2000, “* The Engineer.” A 





TECHNICAL ASSISTANT 


Age about 25, for Design and Development 
work on light elect — 


Experience in fractional H. 
and H.N.C. (Mechanical or Electrical) preferred. 
Salary up to £850 per annum. 
nee cn Oo one. ten 

progressive company some mi m 
London. 

Applications, giving full details of experience 
and qualifications, to Manager. —BOX 
No, E8069, “ The Engineer.” A 


WORKS ENGINEER Nas aang for a public Com- 
Lancashire employing 1500 in Corie which 
is gy 5 one ng od modernised. 
The Works Engineer will be responsible for the 
construction and maintenance of buildings ; instal- 
lation, repair and maintenance of process plant ; 


Please send wal ta th epplention Yo BOX 
No. E7972, “ The Engineer.” 
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STRUCTURAL STEELWORK 


FABRICATORS 
Area, require 
PRODUCTION MANAGER 

pondeaion M 30/ years This . 

anager, is is a 
senior ion and 1 considerable respon- 
sibility. ts should have good general 
education and have served works and office 


. Prefer- 


in structural engineering 
ly Member oft an as Institution, with 
vow dod design of steel struc- 


tures, sound and knowledge of 
methods and connected with manu- 
facture. 


qualifications not essential, but in 

view of the prospects of advancement they will be 

of distinct advantage. Sound experience, how- 

ever, is absolutely essential. 

Pogo nosy state age, where trained, 

peomane coneiarsss , general expe- 

rience, qual fications and salary required. All 

replies will be treated in strict confidence and no 

ey will be made to previous employers 
until the applicant has been consulted. 

BOX No. E1999, “ The Engineer.” A 





THE WORLD-WIDE HILT! SYSTEM 
requires men of calibre in London, Midlands, 
Sussex, Norfolk and North Wales. We offer 
steady employment, high earrings through 
commission and expense allowances ; 
very interesting and work with full 
Possibility of continuous progress. 
Conscientious and efficient work required and 
a to approach people at every level on 


fields in which we offer important savings to our 
customers. Wide ledge in these trades an 
advantage. Car essential. 

Please send full details of background, salary 
edema > oon 


UCAN DEVELOPMENT, IMITED, 
Dome Buildings,  ~ Quadrant, Richmond, 
: E8068 A 


July 18, 1958 
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A DEVELOPMENT 
ENGINEER 


is required by a well-known group of com- 
panies to join a small team stationed at 
newly erected and specialised workshops in 
the Manchester area engaged in the develop- 
ment of manufacturing techniques at fac- 
tories, both in this country and overseas. 
Candidates should be of A.M.I.Mech.E. 
status, with appropriate experience of plant 
and machine design, but consideration will 
be given to Graduate members. In other 
ways, qualities of initiative, application and 
creative ability are of paramount importance. 
A commencing salary of up to £1000 p.a. 
is offered, with membership of a non-con- 
tributory pension scheme. There is oppor- 
tunity for promotion within the Group. 
BOX No. E8003, “ The Engineer.’’ A 


| 
| 

















“VALOR” 
invite written applications for the post of 
ASSISTANT TO PRODUCTION MAN- 
— on the mass production of Oil Burning 
ppliances. The post will lead to executive 


satus. 
technical background 


sound practical and 
is ln | preferably with a degree or other 
ualification 


in Engineering, or 


not 5 years. 
Applicants must be resourceful, active and 


Give particulars of education, training, 
industrial experience, age and salary required to : 


The Secretary, 
THE VALOR COMPANY, LIMITED, 
Bromford, Erdington, Birmingham, 24. 
EB A 





WORKS MANAGER 

‘or position of Works Manager 
invited A a leon firm of Engineers in 
the East Midiands engaged in the saanndaetare 
high-class special machinery and general 


engineering should be between 35 and 40 


served a period as Works 
tion of Higher National Certificate in Mecha- 
nical n or equivalent. Some 
experience in management and up-to-date 


tment to commence mid-September 
or ‘early October. —Write, giving details of age, 
he qualifications to BOX 0. 
E7933, ““ The Engineer.” 

All applications will be treated in confidence. 





have been retained 
MSL ee savise ‘onthe 


appointment of a 


DEVELOPMENT 
CHEMICAL 
ENGINEER 


for the British subsidiary of an 
American company with wide interests 
in the pharmaceutical and chemical 
industries. The British company 
which is located in the East Midlands 
has the resources and is preparing 
for diversification with emphasis on 
industrial chemical processes. 


In providing the ideas for profitable new 
projects the Chemical Engineer will 
make a _ positive and _ individual 
contribution to the company’s future 
development. He will investigate 
markets and products in the United 
Kingdom and Europe and make 
regular liaison visits to the U.S. parent 
company. 


He must have a degree or professional 
qualification in chemical engineering 
and have worked in a chemical process 
industry preferably petro-chemicals or 
plastics. It is essential that he should 
have a full understanding of the 
commercial application of his work. 


Age 32-42; late thirties preferred. 
Starting salary not less than £2,500 with 
the usual benefits. 


No information will be disclosed to our 
clients until candidates know their 
identity and have given permission after 
personal discussion. Please send brief 
details in confidence, quoting reference 
G.1098, to H. J. M. Campbell. 


MANAGEMENT SELECTION 
LIMITED 
17, Stratton Street, London, W.1. 


E7980 a 











K. & L. Steelfounders and Engineers, Limited 
s Makers of JONES MOBILE CRANES 


One of the 


“ 600°’ Group of Companies 


Wish to appoint a 
METHODS DEVELOPMENT ENGINEER 


for medium to heavy machining, fabrication and assembly operations. 


Applicants should have experience in this class of work and ability to 
instruct operators on the shop floor. Additional experience of material 
handling and factory layout would be an advantage. 


Salary will be commensurate with the importance of this position and the 
experience and ability of the successful candidate. 


Assistance with housing can be considered. 


Applications, in strict confidence, giving full details of education, training 
and experience to the Personnel Executive, Letchworth, Herts. 


E7991 a 
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SENIOR DESIGN AND 
DEVELOPMENT ENGINEER 


BRITISH OXYGEN GASES, Limited, require, for their Aircraft Equipment 
Works at Harlow, a Senior Design and Development Engineer. 

Applicants must be capable of carrying projects from a basic specification 
through design and development, and must be able to exercise technical control 
in the production stage. 

Applicant’s present experience must be of a senior level in the precision equip- 
ment field, preferably airborne precision equipment, with the emphasis on engi- 
neering, design and development. A sound background of engineering or 
science is required, coupled with a minimum qualification of H.N.C., but a 
Degree would be preferred. A lively and enthusiastic approach to engineering 
problems is required. 

A very good commencing salary is offered and the position is progressive. 
Rented accommodation is readily available at Harlow and consideration will 
be given to meet removal expenses, etc. 

Write, stating full details of age, experience and qualifications, to Personnel 
Manager, Spencer House, St. James’s Place, London, S.W.1. 


E8067 A 














z=— 





MANUFACTURING SUPERINTENDENT 
Wanted for 
Electrical Switchgear Factory in Johannesburg 

The factory produces modern types of 6:6/11kV oil circuit breakers, hy # 
switchgear up to 660 volts, fuse gear, industrial control gear, etc., to British 
designs. 
Applicants must have had experience in organising production of similar 
equipment in a modern factory in Britain and control of all grades of labour. 
A knowledge of cost control and expenditure budgetting is essential. 
Salary £130 per month, plus free passages for successful applicant and family. 

The Company operates a contributory pension scheme. 

Apply, giving age, training, past experience and other relevant details to ; 


The Secretary, A.E.I. Overseas Ltd., 


Crown House, Aldwych, London, W.C.2. 
E7992 4 











PAELLA EPR EREL, EOELE RRB IE. 
CADBURY BROTHERS LTD. 


HAVE VACANCIES FOR 


DRAUGHTSMEN 


for plant design and layout work, with some works experience. The 
National, or Higher National Certificate, though not essential, would be 
an advantage. Five-day week, attractive working conditions, Pension 
Scheme. Provision of accommodation will be considered. 


Apply in writing, stating age, qualifications, experience, and 
salary required, to : 
CHIEF ENGINEER, CADBURY BROS., LTD., BOURNVILLE, BIRMINGHAM 


Bi31 a 











DESIGN DRAUGHTSMEN 


will have their skill rewarded by 


(an A.E.I. Company) 


We pursue a major expansion programme and men who join 
our Domestic Appliance Design Team will soon realize the 
excellent potential for advancement. 


Experience with Domestic Appliance is not essential but applicants 
should be familiar with light engineering practice. The work is 
challenging and interesting and only men with real ability and 
ambition should apply. 


We will pay better-than-average salaries for better-than- 
average performance and will give assistance with housing 
and removal to suitable candidates who join this company in 
the pleasant country town of Peterborough. 


Post the coupon below (2d. unsealed envelope) to the Personnel 
Manager, Hotpoint Electric Appliance Co., Ltd., Crown 
House, Aldwych, London, W.C.2, and hear more about the 
excellent prospects with this progressive company. 











SENIOR DEVELOPMENT ENGINEER 


to take charge of a Development Laboratory operating in conjunction with a 
Division manufacturing a very wide range of accessories for the electric 
supply industry. Candidates should be capable of directing laboratory staffs in 
allaspects of the development of new products, which entails pronounced powers 
of leadership, combined with original thought and technical ability. 


Applications are accordingly invited from Engineers with a University Degree 
and several years’ experience in the Engineering Industry, preferably in this type 


of work. 


An attractive salary will be offered ; conditions of employment are excellent 
and there is good scope for further advancement. 


Apply, Box No. E8066 “* The Engineer.” 























Please send me details of employment with Hotpoint. 
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M have been retained 
SL to advise on the 


appointment of a STRUCTURAL DETAILER DRAUGHTSMAN 
age 23, seeks overseas 2 — experience, 
including two years South Africa. Nationa 
PRODUCTION Service completed. Reply BOX No. E1992, 
DIRECTOR panne a UNE rs 
, NGI B. (32), ex-R.A.F., four years’ 
(South Africa) precision hydraulic design experience followed by 
for a wholly owned subsidiary of an old sothtenabion ——— S engineer i t tropien, 
established company having a high BOX No. No. £1993" The ve | An design field. . 


reputation in the design and 














manufacture of engineering equipment 

which has a world wide market. The MISCELLANEOUS 
subsidiary factory, which is in 

Johannesburg, was set up in the 1930's TIME RECORDERS, Sales, Rentals, Service, Tele- 
and at present employs approximately phone 5 ag rt ye iy ys 
300 in a modern plant of 40,000 sq. ft. tenance SEI. gle, 





The appointment is a new one. The 
Production Director will be respons ble 

to the Managing Director for the PATENTS 
executive management of the 











SNUBBERS FOR CRANE BOOMS...The 





manufacturing organisation, and will Proprietors of British Patent No. 721,801 will grant: 

act as his deputy during his absence. Licences or will Sell the entire British Patent Rights. 
—Replies to Bromhead and Co., a rrq Patent 

Candidates, who should possess a Pon 19/23, Ludgate Hill, London, E <4. 

degree or other professional £7999 

qualification in mechanical engineering. PATENT NO. 730361, “ Converting Oscillatory 

must have a wide experience of — HF Uni-Directional Rotary Ps i 

production planning and works Chartered ae Agents, 253, Gray’s Inn Road, 

management in light/medium London, W.C.1 E2007 u 

engineering industry, and have proved 

organising ability. A knowledge of DRAWING & DESIGN 

heat treatment and metallurgy would be SER 

an added recommendation. VICE 























Preferred age 35-40. Salary £3,500- Se ee on to or eee 
£4,500, according to experience, plus a structures 

car. Passage and removal expenses for Quick service. HO! 2587. 1964 8 
the successful candidate and his family 

Aa ahs fe Seater inc BUSINESSES and PREMISES 

No information will be disclosed to our 


clients until candidates know their 


identity and have given permission 
after personal discussion. Please send wanes ory “an roi on SOT i 
brief details in confidence, quoting able for Distribution Depot. Covered floor area 
reference G.1127, to M. B. Berks. 8750 sq. ft. Additional open — Land of 
1000 sq. ft. ne Ona k. Lift. 
MANAGEMENT SELECTION Immediate possession. Offers ina 
LIMITED CHAMBERLAIN AND WILLOWS, 
17, Stratton Street, Londen, W.1 23, Moorgate, E.C.2. (Tel. : MET 8001 
3 - 
E8065 a 








Classified Advts. continued on page 124 
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BUSINESS OPPORTUNITIES 
SOUS CONTRACTS, PROJECTS, B<.. con be 


aaa ie oe i 


specttcstion ‘Tequirenents a Trials and 
verified. Full 




















non seecuie'ss no ten En- 
apraed. Apply BOX No. E2006, “ The 
° 

FOR HIRE 
Masts (light and 
poner. 20, se 300. ag Bg og 
Perea: aides 03% 
E103 x 

a As 


ae aan = FOR ONLY 65. All 
other types ‘Shplotowrap available.— 





B. Bennett Sons. . Oxford Street, 
a W.1 (Telephone, 9953). Cata- 
logue on request. E128 «x 

SUB-CONTRACTING 











CASTINGS.—We can save your porous castings, 
ferrous or non-ferrous, by an 
a 
Harrow 


Process ; sample castings 
—Recupero, Lid., 

OC E10) mat 
KELLERING AND CAM PROFILING 


2 to 8ft. 6h. or 6h. — AG 
Led., The Foundry, 
2743/4). . * "BLG Mw 
wa FABRICATIONS, jin. thi , Spot 
ann AL D. approved. 
—Bankfield Sees 
lid. (87427), E1989 mw 
PRECISION ENGINEERS.—Personal service for 
prototypes, small machined parts and — 
a ie undertaken. A.I.D. 
, Smyth and Partners, Lid., 
Walk, Clerkenwell, E.C.1 (Phone, TER- 
minus 5113/4). Eli2 mw 


SHEET METAL 
WORK 


SPECIALISTS IN 
FABRICATED MACHINERY 


GENERAL SHEET 
METAL WORKERS 


Brake Press Capacity 
8ft. x jin. 








SHEET METAI 
2 BELSHAM ST. 


SHAPES LTD 
2O), 2010), me ae 





MACHINERY Etc. WANTED 


WANTED, Machines of all Types. 
CASH PAID. 


Norman E. Potts (B’ham), Ltd., 130, Moseley Road, 
Birmingham, 12. VIC. 1278, 1279, 1270, — bad 
F 











WANTED 

ALUMINIUM DIE CASTER, Herbert G.3, or 
equivalent, capacity 9 Ibs. aluminium.—Full details, 
price, &c.—BOX No. E8064,“ The Engincer.”’ f 


| FOR SALE 








COUNTY BOROUGH OF 
CROYDON 


SALE OF GAS COMPRESSOR PLANT 


OFFERS are invited for “the PURCHASE of 
the foliowing : 
Belliss and Morcom Six-stage Compressor 
eon Rede | Motor by Lancashi 
‘or by ire 
Sand Crete, 3 ph., 50 c., 400-440V, 
1470 r.p.m. 
Switchgear, eee and Auto, by M. and 


c.3 
Sen Con Condensers for say 

12 Main Storage Cylinders by Ches 

Tube Co., each approx. 13ft. 10in. com by 
2i4in. o.d., water capacity 19 cu. fi. for stor- 
age at p.s.i., ee approx. 34 tons 
each, and a quantity high pressure piping 
and unions ag aoe o.d., compressor spares, 


oer bevviewed at the Sewage Dis 


Lane, near Croydon 


i 


Thursday, 14th August, 
E. TABERNER, 
Town Clerk 





THE ENGINEER 


FOR SALE 








BESCO Heavy Universal Les 
en Machine, capacity 8 
bottom bed; an 
repetition work ; 
one sharp ~ 
interchangea’ 

plied. Weight soonsaiontely 3100 
yr Sided Screw Press 


Bending and 
ar 16 gauge, 


for 


nan te ap ‘lever 
operated, operator's guard, pressure 
pln between uprights 15jin., approximate weight 
TURNER BROTHERS Type TB 20, Geared — 
Fronted Upright Power Press, with steel 
frame, arranged motor drive for 440/3/50, 
cover drive and Lge complete with Udal auto- 
matic operator's safety guard, pressure exerted 
51 threes eis stroke 4in., size of bed 


6tin. approximately 35 cwt. 
TAYLOR & CHAL No. 562, Double-Sided 
Geared Power 5 in drive, complete with 
automatic press . arranged motor drive for 


400/440/3/50, 1 pressure exerted approximately 
100 tons, — 2in., between uprights 24in., tee 
oe bed 22in. by 204in. Weight approximately 
cwt 
New Type SKG.203, No. 4 size, Motorised Geared 
Open Ended Guillotine Shearing Machine, under- 
crank type, arr. motor drive for 400/440/3/50, 
capacity, mild steel 804in. by ¢in., of blades 
834in., depth of up in open ends ., treadle- 
clutch, it approximately 7" cwt. 
NEW MUBEA ‘al eel Construction Bar and 
Angle Shear, flywheel and rs are situated inside 
the body which gives a c eee. oh the 
machine, and also protection to the movi 
ee motor drive for nto sie Model ESE 
100, round bars 2in., square bars 2in., flat iron 
10in. in din., Shin. by ‘lin., angles up to 4in. by 4in., 
Sin, by 0- 425in., tee iron Sin., 6in., channels 
6in., approximate weight 4400 Ib. 
Photographs of the above are available. 
MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices 


F. J. EDWARDS LTD., 


359-361, EUSTON ROAD, 
LONDON, N.W.1. 


IN, 

Telephone : EUSton 4681-3771 ; 
LANSDOWNE HOUSE, 41, WATER STREET, 
BIRMINGHAM, 3. 

Telephone : Central 7606-8. E207 G 


ROLLING MILL DRIVES 
FOUR 400 h.p. ROLLING MILL SLIPRING 
MOTORS by the English Electric Company, 
wound for 415 volts, 3-phase, 50 cycles, 738 r.p.m., 


speed 30 r.p.m. High-speed 
wheels—total kinetic day FP 10,000 h.p. seconds, 
30 h.p. barrin: ae gee ae ee Igranic 
control slip-res 

750 h.p. OLLING PML MOTOR by Brown 
Boveri, date 1954 ; 2200 volts, 3-phase, 50 cycles, 
146 r.p.m. 


GEORGE COHEN, 


SONS AND CO. 
WOOD LANE, LONDON, 
Tel. : Shepherds Bush 2070 
STANNINGLEY, NR. LEEDS. 
Tel. > Pudsey 2241. 





W.12. 


E202 G 


FOR SALE 


Tw 


Bef UPSTROKE HYDRAULIC PRESSES, 
20 tons capacity, stroke approx. 10in., daylight 
224in., platen size 12in., distance between push 
back rams a eae construction, bottom 

table moving in s! 

Two UPSsTROKE aYDRAULIC PRESSES, 10 
ton capacity, fabricated construction, bottom 
table moving in slides, stroke of ram Sin., daylight 
13in., — size 8in. front to t to —_ by 9in. left to 


t, ince between 
Two Pras PRASER MONO RADIAL "HYDRAULIC 
PUMPS Type OLS, capacity - p.m. at 3300 
—s direct ae to Brush 7 5 hp. slipring 


UNUSED FIELDING AND PLATT HORI- 
ZONTAL THREE THROW HYDRAULIC 
PUMPS, Type HC, rams “eri dia. by 3in. stroke, 
workin driven through 
David x and direct 

All mounted 

ned baseplate. 

HORIZONTAL THREE THROW  MYDRAULIC 

PUMPS by Henry Berry, ram dia. 24in. by 6in. 

stroke, capacity approx. 13 gallons per minute at 

a working of 2 tons p.s.i. pressure, 

driven through purchase gearing, requiring 

approx. 45 h.p. to drive. 


THO* W. WARD LTD. 





ALBION a See ae SHEFFIELD 
*Phone : 26311 "Grams : “* —— 
2218 G 





TWO NEARLY NEW POWERFUL 
CRANES 


90-ton Electric Travelling Goliath Crane. 106ft. 
span, 72ft. lift, all lattice construction. electrics 
400 volts, 3-phase, 50 cycles. Tested by Lioyds to 
150 tons. 
35-ton Electric Portal Wharf Crane, built 1945 ; 35 
tons at 6Oft. fixed radius, 85ft. height of lift, "rail 
admitting 3 lines of standard gauge 
track, electrics 440/3/50, with Ward-Leonard 


generator 


REED BROTHERS (ENGINEERING), LTD., 
Replant Works, Woolwich Industrial Estate, 
London, S.E.18. 
Telephone : Woolwich 7611/6. 
E8005 G 





“ FIELDING ” 
NGLE COMPRESSION 
SCRAP METAL BALING PRESS 


Size of box—72in. by 36in. by 32in. deep. 
Depth of box when cover closed—18in. 
Size of bale—36in. by 18in. by 10in. to 12in. 
Weight of bale approximately 3 to 4 cwts. 
Estimated output 20/22 bales per hour. 
Preliminary pressing power, cover ram—208 tons 
Specific pressure on material—S tons per sq. ft. 
Power of horizontal ram—208 tons. 
Specific pressure on material—46 tons per sq. ft. 
Stroke of horizontal a 

sure medium 


PUMP 
Motor-driven high-speed oil pump capable of 
delivering : 
40 g.p.m. at 1500 Ibs. per sq. inch. 
17 g.p.m. at 2 tons per sq. inch. 


MOTOR 

50 h.p., 720 r.p.m. T.E.S.C. complete with 50 h.p. 
wall fixing starter, H.O. Oil immersed Star 
Delta. 

Date of Installation—August, 1955. 

Apply.—BOX No. E8013, “ The Engineer.” G 





LOCOMOTIVES FOR SALE AND HIRE 


14x22 040 BARCLAY 
stock. 
17x 040 BAGNALL 
18 x 26 060 BAGNALL 
reports available. 


R. S. HAYES, LTD., 
BRIDGEND GLAMORGAN. 
"PHONE : 1311/2/3. 


E119¢a 





HYDRAULIC PRESSES 
HYDRAULIC PUMPS 
Hydraulic Accumulators, Valves, Fittings, New 


and Second-hand. b 
Al! kinds of Hydraulic Equipment in stock. 
THOMPSON AND SON (MILLWALL), LTD., 
Cuba Street, Millwall, London, E.14. 
East 1844/5 
Ellic 





REFRIGERATING UNIT.—One 24 million 
B.Th.U./hr. Refrigerating Unit, offered as a complete 
unit (less Certain items) in its present site in an arch 


and 9ift. These buildings are various 
and steel framework with gal- 

Dept. 115, Thorn and Sons, Ltd., 

Road, Bexleyheath, Kent( Tel.. Bexleyheath 305). 


8S H.P. DIESEL LOCOMOTIVE, standard 
gauge, weight 16 tons by _— R RAIL 


Sale or 
Joseph ley. e Sens, Ltd., 


Tel.: Bristol $6037. 
E7858 G 





FOR SALE 
600 h.p. totally enclosed Oil Cooled Helical 
REDUCTION GEAR, 4) acme > peg Ltd., 
new 1942; ratio 730/38-7 
Large STEEL-FRAMED ‘BUILDING. “440ft. 
long by 60ft. span by 16ft. high to eaves ; com- 
plete with Asbestos Roof Sheeting. 
F. BURRILL AND CO., 
235a, Cathedral Road, Cardiff. 
Tel. : 26100. 
E7985 G 





104in. 


LATHE CHUCKS (Burnerd) brand new, - 
s 


diameter, 3 Jaw, self-centring, complete, 
backplate. 
£15 fos. plus -. coring. Sr abe available. 


40, High einer + ale aero "Tel. : 5092. 
E7998 G 





FOR SALE.—Two 330KVA Diesel Electric Generat- 
ing Sets complete with Switchgear a Paxman 
Ricardo, 12-cylinder diesel engine, type 12 R.P.H., 
400 b.h.p. at 1000 r.p.m., complete with radiator 
cooling system by Davey Paxman. Alternator 380/ 
440 volts. 3-phase 50 an. type AKT/108, 330K VA 
aeona rated at 1 r.p.m., manufactured by 
B.T.H., Ltd., complete with dc, exciter generator, 
shunt wound, 41-5 amps by B.T.H., Lid. Hand- 

operated switchgear and control panels, 
amps, 36 KA os capacity] and 72KA making 
ary by G.M. Engineering . Run approx. 
10,000 hours cach. qeey o at Takoradi, an 
Further ‘own eo ill- 
bank, Eealen. S.W.1, (Ref. O/Prod. 183 ese 
G 





July 18, 1958 
FOR SALE 
OFFER 
AT ATTRACTIVE PRICES 


LONG BED AND HEAVY DUTY 





LATHES 
32in. HARVEY Break Drum Lathe, with sliding bed, 
motor drive, Swing in gap 9ft., swing over 


6Sin., admits between centres 25ft. 

304in. HARVEY Long Bed SS & SC Lathe, motor 
drive, two saddles with rapid power traverse, swing 
over bed 6lin., admits between centres 61 ft. 

19in. CRAVEN SS & SC Lathe, motor drive, vee 

. Swi over bed 38in., swing over saddles 

26in., admits between centres 28ft. 

18in. LE BLOND Heavy Duty Geared Head Engine 
Lathe, size 32in., admits between centres 28ft. 

16in. FAIRBAIRN LAWSON Heavy Duty SS & SC 
Lathe, motor drive, swing over saddle 23in., 
admits between centres 1 5ft. 

134in. MONARCH Geared Head SS & SC Lathe 
type CM, 24in., motor drive, swing over carriage 
i4in., between centres 24ft 

INSPECTION INVITED 
BUY NOW AND SAVE MONEY 


Full details from : 

SOAG MACHINE TOOLS, LTD., 
JUXON STREET, LAMBETH, 
LONDON, S.E.11 
"Phone : RELiance 7201. 


"Grams : “* Sotoolsag,”’ London, S.E.11. 
E213 G 





1957 RAPIER 7-TON FAST STANDARD 
DIESEL MOBILE CRANE on pneumatics, 
Perkins elec. start engine, power steering, Eaton 
2-speed driving axle. £1500 below new price. 
WILLIAM R. SELWOOD, LIMITED, 
CHANDLER’S FORD, HANTS. 
"PHONE : 2275. 


E7959 G 





NEW OVERHEAD CRANES 


60-ton Goliath, by Clyde, 40ft. span, 5-ton auxiliary ; 
epee 
x, 
cab control, 40/3/30, Pale 
3in. 


oon" auxiliary ; 

Adamson, 

ae 
cab control, 42ft. 3in. span, 


fis EIGHT AVAILABLE. 
B 
an’ Goliath, b 
i fe Morris. span, cab control, 
"Drawings on a 


Brawings on reauest” Inspection ive.” args 


FRED WATKINS (ENGINEERING) 
LTD., COLEFORD : 
Tel.: Colef ord Th E132 6 








METROPOLITAN-VICKERS 500 H.P. SLIP- 


pond 3990 oe Ric MOTO = 196 som. 
cycles, com control panel 
and reduction gearbot, giving a final ponds of 


8-1 r.p.m. 
Motor and gearbox available separately if required. 


JOHN CASHMORE, LTD. 


Newport, Mon. 
Tel.: Newport 66941 (6 lines). 
E120 G 





FOR SALE, Butters 3-ton Electric Loco. Crane for 
7ft. track, Wylie indicator, 35ft. jib. In good order, 
lying Watford.—Marples, Ridgway and Partners, 
Ltd., Metropolitan Station Approach Road, Watford, 
Herts. E7978 G 


UNUSED SET OF PLATE BENDING ROLLS, 
capacity 32ft. by lin. down to 6ft. by 24in. mild steel 
plate ; 75 h.p. roll drive, 40 h.p. screw-down ; elec- 
trics 400/3/50.—BOX No. E8004, “* The Engineer. Pe 








URGENT? 






REMEMBER... 
WAROS might have /t/ 


THOS. W. WARD LTD 























BSH 


eiiebicn 


Fi Ra RE ies 


PR eiebexis a > ae 











July 18, 1958 
FOR SALE 


S00 


Efco BRIGHT ANNEALING FURNA -. 
pam Conveyor Type, 44kW. rating, 
temperature 1100 deg. C., 150 Ib. 44 


pman ad or 50 Ib./ft. eth ts including spare 

hearth, plant in ic atmosphere. 

Unused ico CONTINGOUS WIRE MESH 
BELT CONVEYOR FURNACE, temperature to 
1000 deg. C., 12in. conveyor belt, oe 
sories and protective atmospheric plan 

NACE aw, TYPE CARBURISING FU FUR- 

approx. 2ft. path By deep, with igenaaemnetio? 

recorder and water cooled mild steel cooler set in 


floor. 

Two Gibbons BATCH GAS-FIRED CARBURIS- 
ear aie 4 ead da ~~ (designed fi 
Ton deg. operating temp. or 
higher tem ge say aa deep x 48in. 


wide x 27in. effective 

Bue TPL GAs MED, Cae. 
Bagg = rome 

with balanced fron F000 dey z .» internal 

dimensions 6. 6é Ag h x rr > 3 x 27in. 


eine Se 

MIONIC 30kW. ae “ge 
HEATING ee ee UNIT, for 
c. 


ipe in overhead cow! 
ing into this from 


HIGH-SPEED TOOL we 
MUFFLE FURNACE, gas-fired, 9in. x Qin. 
x in. deep, si th of Scale chambers, 


foot control o| doors. 

Metalectric S ELECTRODE ELECTRIC 
SALT BATH FURNACG ag 1350 deg. C. 
max. ry 400/3/50 ts 40, second oa 
diam. isin. Genp, pelamary tome 
volts 20, ane amps. 58, secondary a: Ds. 1160, 
indoor type transformer, 15kVA. capacity, ; contro 
= —_ Foster indicating thermometer 


Lek “GAS-FIRED SALT BATH, 10}in. diam. x 
Sin. deep pots in preheater and salt bath chamber, 
aon heat manual control on by 64in./2in. 
discharge, forced draught fan and 3/50 cycles 
motor, Foster indicating er and pyro- 


meter. 

Incandescent GAS-FIRED CARBURISING FUR- 
NACE (non-recuperative), Ilin. wide x 9in. 
high x 12in. effective depth, balanced door approx. 
800 deg. C. temp. for H.S.S., fitted Kelvin & 
Hughes electronic controller, and 1000 deg. C. 
Feuer indicating . 

Brayshaw SMALL DOUBLE-CHAMBER GAS- 
FIRED MUFFLE FURNACE for high-speed 
steel, oy of each chamber 4in. wide x 3in. 
high x Sin. deep, no doors, furnace on pedestal. 

HAND-OPERATED SCREW PRESS for straighten- 
ing s, cast iron bedplate with centre built 

=< = take camshaft up to 42in, long, built on 


oldheld & Schofield SHAFT Se 
P. , to take shafts 3in. diam. u 

Oldfield & Schofield SHAFT STRAIGHTEN NG 
MACHINE, 20 Lam 400/3/50 cycles motor, 
machine heavy overhung type for straightening 
shafts 4in. diam., cast iron bedplate with shait 
centres up to 48in. 


GEORGE COHEN, 
SONS AND CO. LTD. 
+ eae LANE, LONDON, W.12. 


Tel.: herds Bush 2070 ; and 
STAN GLEY, NR. LEEDS. 
el. : Pudsey 2241. E205 o 





TOOL AND CUTTER GRINDING 
MACHINE 
CINCINNATI No. 2 Motor-driven TOO 


L 
AND CUTTER GRINDING MACHINE. 
Capacity 10in. by 27in. 


F. J. EDWARDS, LTD., 
359-361, Euston Road, London, N.W.1. 
EUSton 4681 and 3771. 
E7969 G 





FOR SALE 


3-ton Taylor Jumbo Hydraulic Crane, diesel-driven. 
1-ton Rapier Shop Truck Crane. 
5- -_ Coles diesel-driven self-propelled Mobile Crane 


pneumatics. 

$t0n Morris Versatile diesel/electric Mobile Crane 
on solid rubber pe ; 

5-ton Smith Steam ‘o. Crane 4ft. 84in. gauge, 35ft. 
jib, new 1949. 

6-ton Rapier Super petrol/electric Mobile Crane on 
solid rubber tyres. 

6-ton Rapier Standard petrol/electric Mobile Crane 
on solid rubber tyres. 

Fordson Major diesel sel Tractor, complete with Horn- 
draulic shovel eq 

2 cu. yd. Rapier a0 natch tein Excavator with 

rpose or dra ¥ equipment. 

# cu. yd. wa. Raplet 3 diesel-driven Excavator with 
shovel or vo Tan Abas ety 

1 cu. yd. Rapier 440 diesel-driven Excavator with 
shovel or dragline equipment. 


WILLIAM G. SEARCH, LIMITED, 
WHITERALL ROAD, LEEDS, 12. 
Tel. : 639081 (10 lines). 
SEARCH (LIVERPOOL) LIMITED, 
HAMMOND ROAD, 
KIRKBY TRADING ESTATE, LIVERPOOL. 
Tel. : Simonswood 2634-5—6. avers 
G 





- 


TWO Vertical totally enclosed STEAM ENGINES 
by Beiliss and Morcom, — Nos. 9459/60, 360 h.p. 
ai 430 r.p.m., steam 120 p.s.i. Jet condenser and 
surface condenser — », each — of hand- 

t engine may 
ling total ee ea a engines. — East 
Midlands Gas Board, Leicester and Northants 
Division, Millstone Lane, Leicester. E8011 Go 





THE ENGINEER 


AUCTIONEERS & VALUERS 


JOHN FOORD 


& COMPANY 


VALUERS AND 


ASSESSORS 
OF WORKS, FACTORIES 
ENGINEERING PLANT 
AND MACHINERY 


56, VICTORIA STREET, 
LONDON, S.W.1. 


VICTORIA 2002/3/4 
Established Over a Century 








FOR SALE 











HYDRAULIC PRESSES 


nused 4000-ton HYDRAULIC HEAVY pease 
FORMING and BENDING PRESS, table 
18ft. by 10ft., weight 380 tons. 
2000-ton DOWN-S ROKE ‘HYDRAULIC FORG- 
ING PRESS, ram 3lin. dia., admits 8ft. 7in. wide, 
with horizontal sliding table, weight 200 tons. 
DOWN-STROKE P! by Loewy Eng., 


650-ton DOUBLE-ACTION DRAWING PRESS, 
ee” 6in. by 6ft. 8in., with self- 


tained pul 
MANY OTHER “HYDRAULIC PRESSES OF 
ALL TYPES 


REED BROTHERS —— LTD., 
Replant 
Woolwich industrial Estate, 
London, S.E.18. 
Telephone : Woolwich 7611/6. 
E8006 G 





FRED WATKINS 
(ENGINEERING), LTD. 
STEAM  BOILERS.—Cochran_ Vertical 


dia. ; Economic 4ft. to 11ft. 6in. dia., incl including 
new 7h. land Bf. dia., 150, 180 and 200 Ib. w.p. ; 
Vertical all 


‘Crosstube, all sizes. 

AIR R COMPRESSORS. —Broomwade 400, 300, 200 

fe 130 =. Bs = nf > 5-0 Reavell Rotary 

200 AIR F RECEIVERS, mean up to 9ft. dia., 100 
to 500 Ib. pressure 

ELECTRIC MOTORS. —150 Totally Enclosed and 

’ Motors up to 100 h.p. 
.— Mobile 10-ton lorry mounted, 
i Elec- 


one's 
24ft. Thin. span, $-ton King, 29ft. 3in. 
tous ; aon Moris, 1h. span 2-ton Smith, 34ft. 


RAILWAY MATERIAL.—Hunslet 0-6-0, 


26in. 0-4-0, I4in. 22in. ; 
150 peg eR — Fy B Suid fywhcel 


= Ruston 80/88 h.p. pot eel Loco,, electric 
Peckett 1 in. 
tin by 12in, Steam Locos. ; 3 } ties 30 Ib. Track, 


4 
oA 


ga 
I 
i 
Aly 


3ae 


nding Rolls, 7ft. by 
H: ertical Straighten- 
ing 1Sft. by 3ft. table ; Herbert 3ND Miller, 
6lin. by 15in. ta j Pele Punch and Shears, i 
cwt. \ 
capacity ; nine new cwt. 


SLING ERGINEERING WORKS, 
yy Pri. E106 G 


F 





= —: Two Holmes Connersville Electric- 
ven, Positive with vee-belt 
drives. "Capacity 2500 cfm. at pal one 35 ae 
— = el pan mong wb yma with 80 

n excellent condition, lying near Stirli pre Fn 
Ridgway and Partners, Ltd., td.. Metropolitan 


Approach Road, Watford, Herts. 8a 





AUCTIONEERS & VALUERS 





Established 1850 


WHEATLEY KIRK 
PRICE & CO. 


£&. L. JUDSON, F.R.L.C.S,, F.A.1, 

E. BEDDARD, A.1.MECH.E., F.A.L.P.A 
M, 8. CHEAVIN, F.A.1. 

G, E, GIBBS, F.A.L.P.A. 


SURVEYORS, VALUERS 
and AUCTIONEERS of 
FACTORIES, PLANT and 


MACHINERY 


FIRE LOSS ASSESSORS 


9, REX PLACE, LONDON, W 
Telephone: HYDE PARK 8844/5/6 (3 lines) 


125 
AUCTIONEERS & VALUERS 





ESTABLISHED (877 


LEOPOLD 
FARMER & SONS 


conduct 


AUCTION SALES 
VALUATIONS 


OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Ti ¢ ; 
Monarch 3422 (8 lines) PP may ae Eo 





Established 1807 


FULLER, HORSEY 


SONS & CASSELL 
Specialists 


IN THE 


SALE & VALUATION 


OF 


WORKS and MANUFACTORIES 
ENGINEERING PLANT 
and MACHINERY 


10, LLOYD'S AVENUE, 
LONDON. E.C,3. 
Telephone : ROYAL 4861 





HENRY BUTCHER 


AND CO. 


Auctioneers, Valuers 
and Surveyors 





Specialising 


m the 


SALE & VALUATION 
ot 
ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 





73, Chancery Lane, London, 


W.C.2. 
HOLBORN 8411 (8 lines 








Miscel: 


July 23-24 laneous 
including vehicle 


July 29-30 


Binoculars, p 


August 26-29 


September 3-4 Machine 


} — TEST BOX, located at Farn 


y> 





a. 


By Order of the Minister of Supp!y 
GOVERNMENT SURPLUS STORES 


SALES BY AUCTION 
Main Location 


stores “oe a Mooney: Depot, 


at 
ton — ie Hall, Ai Ancoats, (Te 


Acme Gridley 4- and PRR... 
lathes, Hardinge vertical miller, Churchil 
journal grinders, Garrett multi-tool lathes 
rotary poe Be cutter, Hauser bench ilies and drills, capstan lathes, fly 

ools, etc. Electrical equipment, elect 
: eanaine petrol-driven saws, pumping sets 
plants and rods, concrete mixers, washing plants, 
Perspex sheets, oil-fired and other furnaces, cooling \ sand oie olga as 
crete kerbstones, hand tools, magnesium oxide, Sensahtocsthene, ote 


Catalogues, Is. Od. each (P.O.s only), available on/y from the auctioneers 


SALES BY TENDER 
FORK LIFT TRUCKS, located at Woolwich ; 
borough ; 


Tenders must be submitted by August 18th. 
A lonalons (oe enter Or ees See ender & aie, Sante mate ts he Mi 


Auctioneers 


& é Bait? ipDee 


keg mg 
(Tel. : 4366.) 


: Daget, J. H. NORRIS & SON 
Middlewich, Ch (Dept. L), 9, Albert 
lew Isling- ~y Manchester, 2. 

: Blackfriars 8373.) 


) 
automatics, Mitchell & Myford centre 
1 and Norton crankshaft pin and 
Jones & Shipman pillar drill, 


Se 


. weld 
A ing 


FULLER, HORSEY, 
SONS & CASSELL 
(Dept. 1). 10, Loy 
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(Tel. : 
. SHOULER & SON 
, Melton - (Dept. L), 1, Norman 
, Melton Mowbray, 
Leics. 


(Tel, : 81.) 
above. 
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k CAPACITY... 15 TONS 
# Lifted at 90ft. radius 

6 TONS 
Lifted at 125ft. radius 





JIB LENGTH 127ft. 6ins. 
RADIUS 125ft. maximum 


Full Circle Coverage 











TOWER HEIGHT 120ft. 


or to requirements 


FIXED OR TRAVELLING 


Note small erection area 








This is one of four 15 ton Monotow 
The Butters Monotower Crane Cranes which are in use by Saaida 
John Laing & Son, Ltd./A.E.l.—John 
Thompson for the erection of the * 


made in a range of{powers and sizes, of which we will be pleased 
reactors and general construction. 


to supply full particulars 





BUTTERS BROS. & CO. LTD., Maclellan Street, Glasgow, $.1 Telephone: i8ROX 1141 Telegrams: BUTTERS, GLASGOW 
LONDON : THE CRANE WORKS, STATION APPROACH, LONG LANE, HILLINGDON, MIDDLESEX Phone: UXBRIDGE 3925 & 2288 
BIRMINGHAM : COUNTY CHAMBERS, CORPORATION STREET NEWCASTLE : 65 QUAYSIDE 
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INVICTA WORKS - GRANTHAM 








Water Wash 
Spray Booth 





—typical of the many BULLOWS 








: é : : DEPOTS AT 
Spray Booths installed in well-known industrial Plants throughcut the country 13 SOUTH MOLTON ST - LONDON, W.1 - TEL. MAYFAIR 2313 
pry ag aay * MANCHESTER 3 - TEL. BLACKFRIARS 5670 
: : . : aes 61/ URY STREET - DUBLIN - TEL. DUBLIN 7 
The results of our long experience are at your disposal. Consulting us incurs no obligation 70 GILMOUR STREET - GLASGOW C.5 - TEL. SOUTH 228¢: 


A. BULLOWS & SONS LTD-LONG ST- WALSALL - STAFFS: TEL. 540] 








LEA AEM AS CSN 


pereerreset 


128 THE ENGINEER July 18, 1958 


THE 
MAGNICON 
















































































































































































‘LO’ Magnicons 





8245-600 kVA. Revolving field. Over-mounted Macfarlane Magnicon 

belt driven exciter. Alternators have an inherent 
voltage regulation + 24%, 

‘LF’ Magnicons independent of load 

82}-350 kVA. Revolving field. Direct coupled conditions 


flange mounted exciter. 


*L’ Magnicons 
10-80 kVA. Revolving field. Direct coupled 
in-built exciter. 


*RS’ Magnicons 
3-100 kVA. Revolving armature. Direct coupled 
flange mounted exciter. 

















| | acfarlane 


THE MACFARLANE ENGINEERING CO. LTD. | 
Netherlee Road, Cathcart, Glasgow S.4 
Telephone: Merrylee 2255-7 
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We at Hall Harding have been steadily 


anticipating and fulfilling the needs 












of the drawing office. Today it is 





for over our proud boast that we can supply 


anything from a single photo copy to 





100 years... 





a complete print room, froma 






set-square to a complete drawing office. 





Small wonder then that for over 






a hundred years, Architects, 







Engineers and Designers have been 


getting in touch with Hall Harding. 


HALL HARDING LIMITED 


§» STOURTON HOUSE, DACRE ST., LONDON S.W.1 








BRANCHES: BATH - BELFAST - BIRMINGHAM 








BOURNEMOUTH - BRIGHTON | CARDIFF . DERBY 


GLASGOW HUDDERSFIELD - LEEDS LONOON (4) 









MANCHESTER - MIDDLESBROUGH, YORKS 









NEWCASTLE-UPON-TYNE » NEWPORT, MON 






PORTSMOUTH - ROMFORD - SOUTHAMPTON 








STOKE-ON-TRENT - WOLVERHAMPTON 


% Telephone: ABBEY 789¢ 



















~ 


SI 



























up in Scotland at Dounreay on these Derrick Cranes 


easing the problem of building the great Nuclear Energy Sphere. Butters Bros. Ltd., 





of Glasgow have been using Hoffmann Bearings in great variety for their cranes over 40 years, 





involving ball journals, roller journals, self-aligning ball and roller journals, single and double 





thrust bearings as well as large steel balls. Long life, complete reliability and 





negligible upkeep costs are the secret of their confidence in Hoffmann products. 


1(ai2-0b)) BALL AND ROLLER BEARINGS 


THE HOFFMANN MANUFACTURING CO LTD -: CHELMSFORD - ESSEX 
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JOHN THOMPSON ‘INTEGRAL’ 


WATER TUBE BOILERS 


The John Thompson ‘Integral’ boiler is basically a two 
drum water tube unit which can be supplied for selid, 
liquid or gas firing. Water walls are used and these reduce 
brickwork maintenance and cut radiation losses, whilst 
providing flexibility and rapid response to increased steam 
demands. The combustion chamber design is such that 
low heat release rates are attained with relatively small 
furnace areas. Particular care has been given to circulation 


and a system of internal baffles is arranged to give high i 
steam purity. Adequate water storage capacity is ensured by Bij» = 


the large single bank of tubes and jts associated downcomers 


together with the water walls and their independent feeding § 


circuits. 
The installation at Stewarts and Lloyds consists of two 


John Thompson ‘Integral’ boilers each with an M.C.R. of 
50,000 Ib./hr. on blast furnace gas or 75,000 Ib./hr. on oil 
firing. The working pressure is 450 Ib./sq. in., and final 
steam temperature 750°F. Steam generated is used for 
turbo-alternators and turbo-blowers and extraction steam 
for works processes and space heating. John Thompson 
have long experience in manufacturing all types of boiler 
plant and are able to advise on the most suitable equipment 
for specific requirements. 































































































Below is shown the arrangement of a John Thompson “Integral” 
boiler fired by blast furnace gas or oil at Messrs. Stewarts and 
Lloyds, Bilston. Above, one of the boilers is seen during erection. 


GAS DUCTS 
TO BURNERS 


COMBINED 
asain BLAST FURNACE 
os pt cn GAS & OIL 


—=J 
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JOHN THOMPSON WATER TUBE BOILERS LIMITED - WOLVERHAMPTON 





